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Contention 1: Inherency

NASA cancelled SPS research due to lack of funding

New Scientist, 1/10/09, Factiva, “NASA scraps space solar power; A leaked letter reveals NASA is cutting its research into space-based solar power as it doesn't have the funds for a demonstration” 

NASA appears to have cancelled its research into space-based solar power (SBSP) systems - orbiting solar arrays that beam microwaves to receivers on the ground, where the energy is converted to electricity. Seen as one technology for combating climate change, SBSP faces major challenges - including the cost of launching hundreds of square kilometres of solar arrays to an altitude of 36,000 kilometres. Now a letter leaked to the NasaWatch.com blog says the space agency "does not have the resources available to support a proposed demo for SBSP". Advocates of the technology are still urging President-Elect Obama to adopt it by posting pro-SBSP research papers on his change.gov website. Some members of his transition team are also thought to support solar power from space.

SPS is feasible now—no breakthrough required

National Security Space Office (NSSO), DOD organization responsible for national security decisions relating to space, 8/10//07, “Space Based Solar Power As an Opportunity for Strategic Security”, National Space Society, http://www.nss.org/settlement/ssp/library/
The SBSP Study Group found that Space‐Based Solar Power is a complex engineering challenge, but requires no fundamental scientific breakthroughs or new physics to become a reality. Space‐Based Solar Power is a complicated engineering project with substantial challenges and a complex trade‐space not unlike construction of a large modern aircraft, skyscraper, or hydroelectric dam, but does not appear to present any fundamental physical barriers or require scientific discoveries to work. While the study group believes the case for technical feasibility is very strong, this does not automatically imply economic viability and affordability—this requires even more stringent technical requirements.

Thus the plan: The United States federal government should implement a substantial space based solar power program.

Contention 2: Warming

Terrestrial energy sources all have fatal flaws

National Space Society, independent, educational, grassroots, non-profit organization dedicated to the creation of a space faring civilization, 7/13/11, www.nss.org/settlement/ssp/index.htm

•Unlike oil, gas, ethanol, and coal plants, space solar power does not emit greenhouse gases. •Unlike coal and nuclear plants, space solar power does not compete for or depend upon increasingly scarce fresh water resources. •Unlike bio-ethanol or bio-diesel, space solar power does not compete for increasingly valuable farm land or depend on natural-gas-derived fertilizer. Food can continue to be a major export instead of a fuel provider. •Unlike nuclear power plants, space solar power will not produce hazardous waste, which needs to be stored and guarded for hundreds of years. •Unlike terrestrial solar and wind power plants, space solar power is available 24 hours a day, 7 days a week, in huge quantities. It works regardless of cloud cover, daylight, or wind speed. •Unlike nuclear power plants, space solar power does not provide easy targets for terrorists. •Unlike coal and nuclear fuels, space solar power does not require environmentally problematic mining operations. •Space solar power will provide true energy independence for the nations that develop it, eliminating a major source of national competition for limited Earth-based energy resources. •Space solar power will not require dependence on unstable or hostile foreign oil providers to meet energy needs, enabling us to expend resources in other ways. •Space solar power can be exported to virtually any place in the world, and its energy can be converted for local needs — such as manufacture of methanol for use in places like rural India where there are no electric power grids. Space solar power can also be used for desalination of sea water. •Space solar power can take advantage of our current and historic investment in aerospace expertise to expand employment opportunities in solving the difficult problems of energy security and climate change. •Space solar power can provide a market large enough to develop the low-cost space transportation system that is required for its deployment. This, in turn, will also bring the resources of the solar system within economic reach.
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Specifically, Earth based solar power is counterproductive – it increases carbon output

Conrad Kramer, executive director of the Anza-Borrego Foundation, which works to support Anza-Borrego Desert State Park, 1/6/11, Sign on San Diego, “Why not solar power in the desert? Here’s why” www.signonsandiego.com/news/2011/jan/06/why-not-solar-power-in-the-desert-heres-why/ 

Scientists are discovering that desert soils are actually great storehouses of carbon, a contributor to greenhouse gases associated with global climate change. New evidence by UC Riverside professor Michael Allen suggests that the destruction to desert soils caused by renewable projects, and the subsequent release into the air of carbon, may actually increase greenhouse gases more than the renewable facilities would decrease them.

SPS has the capacity to fulfill all of Earth’s energy needs, replacing fossil fuels

National Space Society, independent, educational, grassroots, non-profit organization dedicated to the creation of a space faring civilization, 7/13/11, www.nss.org/settlement/ssp/index.htm

The United States and the world need to find new sources of clean energy. Space Solar Power gathers energy from sunlight in space and transmits it wirelessly to Earth. Space solar power can solve our energy and greenhouse gas emissions problems. Not just help, not just take a step in the right direction, but solve. Space solar power can provide large quantities of energy to each and every person on Earth with very little environmental impact. The solar energy available in space is literally billions of times greater than we use today. The lifetime of the sun is an estimated 4-5 billion years, making space solar power a truly long-term energy solution. As Earth receives only one part in 2.3 billion of the Sun's output, space solar power is by far the largest potential energy source available, dwarfing all others combined. Solar energy is routinely used on nearly all spacecraft today. This technology on a larger scale, combined with already demonstrated wireless power transmission (see 2-minute video of demo), can supply nearly all the electrical needs of our planet.

Fossil fuels release greenhouse gases, which are the main cause of global warming

André Felipe Simões, D.Sc., Researcher, The Center for Integrated Studies on Climate Change and the Environment and Visitant Professor at the Energy Department of the State University of Campinas, and Emilio Lèbre La Rovere Head of the The Center for Integrated Studies on Climate Change and the Environment, COPPE/Federal University of Rio de Janeiro – UFRJ and Professor at the Energy and Environmental at the University of Rio de Janeiro, 6/18/08, Energy Sources, Part A: Recovery, Utilization, and Environmental Effects, Vol 30, Iss 14-15, pg 1327, “Energy Sources and Global Climate Change: The Brazilian Case” Taylor & Francis Online

Abstract If the world continues to follow a “business as usual” energy path, current projections of increased energy demand threaten a massive disruption of the global biosphere, as fossil fuels consumption is the primary cause of global warming. Climate change is a direct threat to sustainable development itself, especially in developing countries that are most vulnerable to its impacts. Within this context, the potential role of renewable energy (RE) is twofold: cutting greenhouse gas (GHG) emissions in the industrialized world and expanding energy supply to the world’s poor while curbing the increase of GHG emissions from developing countries. In fact, an adequate supply of RE is an important key to sustainable economic, environmental, and social development for many countries. The country of Brazil is reviewed as a particularly illustrative example of this point, thanks to the large-scale use of hydropower and sugarcane products (ethanol and bagasse) and to a huge RE potential yet to be tapped. 

Warming is real, anthropogenic, and will cause extinction

Terry Deibel, Professor of IR at National War College, 2007, “Foreign Affairs Strategy: Logic for American Statecraft” pg 387-389

 Finally, there is one major existential threat to American security (as well as prosperity) of a nonviolent nature, which, though far in the future, demands urgent action. It is the threat of global warming to the stability of the climate upon which all earthly life depends. Scientists worldwide have been observing the gathering of this threat for three decades now, and what was once a mere possibility has passed through probability to near certainty. Indeed not one of more than 900 articles on climate change published in refereed scientific journals from 1993 to 2003 doubted that anthropogenic warming is occurring. “In legitimate scientific circles,” writes Elizabeth Kolbert, “it is virtually impossible to find evidence of disagreement over the fundamentals of global warming.” Evidence from a vast international scientific monitoring effort accumulates almost weekly, as this sample of newspaper reports shows: an international panel predicts “brutal droughts, floods and violent storms across the planet over the next century”; climate change could “literally alter ocean currents, wipe away huge portions of Alpine Snowcaps and aid the spread of cholera and malaria”; “glaciers in the Antarctic and in 
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Greenland are melting much faster than expected, and…worldwide, plants are blooming several days earlier than a decade ago”; “rising sea temperatures have been accompanied by a significant global increase in the most destructive hurricanes”; “NASA scientists have concluded from direct temperature measurements that 2005 was the hottest year on record, with 1998 a close second”; “Earth’s warming climate is estimated to contribute to more than 150,000 deaths and 5 million illnesses each year” as disease spreads; “widespread bleaching from Texas to Trinidad…killed broad swaths of corals” due to a 2-degree rise in sea temperatures. “The world is slowly disintegrating,” concluded Inuit hunter Noah Metuq, who lives 30 miles from the Arctic Circle. “They call it climate change…but we just call it breaking up.” From the founding of the first cities some 6,000 years ago until the beginning of the industrial revolution, carbon dioxide levels in the atmosphere remained relatively constant at about 280 parts per million (ppm). At present they are accelerating toward 400 ppm, and by 2050 they will reach 500 ppm, about double pre-industrial levels. Unfortunately, atmospheric CO2 lasts about a century, so there is no way immediately to reduce levels, only to slow their increase, we are thus in for significant global warming; the only debate is how much and how serious the effects will be. As the newspaper stories quoted above show, we are already experiencing the effects of 1-2 degree warming in more violent storms, spread of disease, mass die offs of plants and animals, species extinction, and threatened inundation of low-lying countries like the Pacific nation of Kiribati and the Netherlands at a warming of 5 degrees or less the Greenland and West Antarctic ice sheets could disintegrate, leading to a sea level of rise of 20 feet that would cover North Carolina’s outer banks, swamp the southern third of Florida, and inundate Manhattan up to the middle of Greenwich Village. Another catastrophic effect would be the collapse of the Atlantic thermohaline circulation that keeps the winter weather in Europe far warmer than its latitude would otherwise allow. Economist William Cline once estimated the damage to the United States alone from moderate levels of warming at 1-6 percent of GDP annually; severe warming could cost 13-26 percent of GDP. But the most frightening scenario is runaway greenhouse warming, based on positive feedback from the buildup of water vapor in the atmosphere that is both caused by and causes hotter surface temperatures. Past ice age transitions, associated with only 5-10 degree changes in average global temperatures, took place in just decades, even though no one was then pouring ever-increasing amounts of carbon into the atmosphere. Faced with this specter, the best one can conclude is that “humankind’s continuing enhancement of the natural greenhouse effect is akin to playing Russian roulette with the earth’s climate and humanity’s life support system. At worst, says physics professor Marty Hoffert of New York University, “we’re just going to burn everything up; we’re going to heat the atmosphere to the temperature it was in the Cretaceous when there were crocodiles at the poles, and then everything will collapse.” During the Cold War, astronomer Carl Sagan popularized a theory of nuclear winter to describe how a thermonuclear war between the Untied States and the Soviet Union would not only destroy both countries but possibly end life on this planet. Global warming is the post-Cold War era’s equivalent of nuclear winter at least as serious and considerably better supported scientifically. Over the long run it puts dangers form terrorism and traditional military challenges to shame. It is a threat not only to the security and prosperity to the United States, but potentially to the continued existence of life on this planet.

Now is the key time to act

Dianne Feinstein, US senator, chairs the Subcommittee on Energy and Water, 8/24/06, “Global Warming: a Time to Act” http://feinstein.senate.gov/06speeches/s-global-warm824.htm 

The first seven months of this year were the warmest in the U.S. since national-scale record-keeping began in 1895. And based on nearly every scientific projection, it’s only going to get warmer. The question is how warm and why? First, how warm? If further temperature increases are kept to 1 to 2 degrees Fahrenheit, it is manageable. But if warming increases to 5 to 9 degrees or even more, the effects on our planet will be catastrophic.  We must begin to take certain steps now. 

Contention 3: Global Leadership

Aerospace industry is dying now- US federal government would creating a competitive technical workforce and save the industry

NSSO (National Security Space Office), DoD department for space security 10/10/07, http://www.nss.org/settlement/ssp/library/final-sbsp-interim-assessment-release-01.pdf
FINDING:  The SBSP Study Group found that SBSP offers a path to address the concerns over US intellectual competitiveness in math and the physical sciences expressed by the Rising Above the Gathering Storm report by providing a true “Manhattan or Apollo project for energy.” In absolute scale and implications, it is likely that SBSP would ultimately exceed both the Manhattan and Apollo projects which established significant workforces and helped the US maintain its 
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technical and competitive lead. The committee expressed it was “deeply concerned that the scientific and technological building blocks critical to our economic leadership are eroding at a time when many other nations are gathering strength.” SBSP would require a substantial technical workforce of high‐paying jobs. It would require expanded technical education opportunities, and directly support the underlying aims of the American Competitiveness Initiative. FINDING: The SBSP Study Group found that SBSP directly addresses the concerns of the Presidential Aerospace Commission which called on the US to become a true spacefaring civilization and to pay closer attention to our aerospace technical and industrial base, our “national jewel” which has enhanced our security, wealth, travel, and lifestyle. An SBSP program as outlined in this report is remarkably consonant with the findings of this commission, which stated: The United States must maintain its preeminence in aerospace research and innovation to be the global aerospace leader in the 21st century. This can only be achieved through proactive government policies and sustained public investments in long‐term research and RDT&E infrastructure that will result in new breakthrough aerospace capabilities. Over the last several decades, the U.S. aerospace sector has been living off the research investments made primarily for defense during the Cold War. Government policies and investments in long‐term research have not kept pace with the changing world. Our nation does not have bold national aerospace technology goals to focus and sustain federal research and related infrastructure investments. The nation needs to capitalize on these opportunities, and the federal government needs to lead the effort. Specifically, it needs to invest in long‐term enabling research and related RDT&E infrastructure, establish national aerospace technology demonstration goals, and create an environment that fosters innovation and provide the incentives necessary to encourage risk taking and rapid introduction of new products and services. The Aerospace Commission recognized that Global U.S. aerospace leadership can only be achieved through investments in our future, including our industrial base, workforce, long term research and national infrastructure, and that government must commit to increased and sustained investment and must facilitate private investment in our national aerospace sector. The Commission concluded that the nation will have to be a space‐faring nation in order to be the global leader in the 21st century—that our freedom, mobility, and quality of life will depend on it, and therefore, recommended that the United States boldly pioneer new frontiers in aerospace technology, commerce and exploration. They explicitly recommended that the United States create a space imperative and that NASA and DoD need to make the investments necessary for developing and supporting future launch capabilities to revitalize U.S. space launch infrastructure, as well as provide Incentives to Commercial Space. The report called on government and the investment community must become more sensitive to commercial opportunities and problems in space. Recognizing the new realities of a highly dynamic, competitive and global marketplace, the report noted that the federal government is dysfunctional when addressing 21st century issues from a long term, national and global perspective. It suggested an increase in public funding for long term research and supporting infrastructure and an acceleration of transition of government research to the aerospace sector, recognizing that government must assist industry by providing insight into its long‐term research programs, and industry needs to provide to government on its research priorities. It urged the federal government must remove unnecessary barriers to international sales of defense products, and implement other initiatives that strengthen transnational partnerships to enhance national security, noting that U.S. national security and procurement policies represent some of the most burdensome restrictions affecting U.S. industry competitiveness. Private‐public partnerships were also to be encouraged. It also noted that without constant vigilance and investment, vital capabilities in our defense industrial base will be lost, and so recommended a fenced amount of research and development budget, and significantly increase in the investment in basic aerospace research to increase opportunities to gain experience in the workforce by enabling breakthrough aerospace capabilities through continuous development of new experimental systems with or without a requirement for production. Such experimentation was deemed to be essential to sustain the critical skills to conceive, develop, manufacture and maintain advanced systems and potentially provide expanded capability to the warfighter. A top priority was increased investment in basic aerospace research which fosters an efficient, secure, and safe aerospace transportation system, and suggested the establishment of national technology demonstration goals, which included reducing the cost and time to space by 50%. It concluded that, “America must exploit and explore space to assure national and planetary security, economic benefit and scientific discovery. At the same time, the United States must overcome the obstacles that jeopardize its ability to sustain leadership in space.” An SBSP program would be a powerful expression of this imperative.
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Four internal links to global primacy:

First is industrial competitiveness 

Adam Segal, Senior Fellow on the Council on Foreign Relations, Winter 2004 Foreign Affairs, “Is America Losing Its Edge?” http://www.foreignaffairs.org/20041101facomment83601/adam-segal/is-america-losing-its-edge.html

The United States' global primacy depends in large part on its ability to develop new technologies and industries faster than anyone else. For the last five decades, U.S. scientific innovation and technological entrepreneurship have ensured the country's economic prosperity and military power. It was Americans who invented and commercialized the semiconductor, the personal computer, and the Internet; other countries merely followed the U.S. lead. Today, however, this technological edge-so long taken for granted-may be slipping, and the most serious challenge is coming from Asia. Through competitive tax policies, increased investment in research and development (R&D), and preferential policies for science and technology (S&T) personnel, Asian governments are improving the quality of their science and ensuring the exploitation of future innovations. The percentage of patents issued to and science journal articles published by scientists in China, Singapore, South Korea, and Taiwan is rising. Indian companies are quickly becoming the second-largest producers of application services in the world, developing, supplying, and managing database and other types of software for clients around the world. South Korea has rapidly eaten away at the U.S. advantage in the manufacture of computer chips and telecommunications software. And even China has made impressive gains in advanced technologies such as lasers, biotechnology, and advanced materials used in semiconductors, aerospace, and many other types of manufacturing. Although the United States' technical dominance remains solid, the globalization of research and development is exerting considerable pressures on the American system. Indeed, as the United States is learning, globalization cuts both ways: it is both a potent catalyst of U.S. technological innovation and a significant threat to it. The United States will never be able to prevent rivals from developing new technologies; it can remain dominant only by continuing to innovate faster than everyone else. But this won't be easy; to keep its privileged position in the world, the United States must get better at fostering technological entrepreneurship at home.
Second is environmental leadership

Norbet Walter, Chief economist of the German Bank, 1990-2009, 8/29/02
At present there is much talk about the unparalleled strength of the United States on the world stage. Yet at this very moment the most powerful country in the world stands to forfeit much political capital, moral authority and international good will by dragging its feet on the next great global issue: the environment. Before long, the administration's apparent unwillingness to take a leadership role -- or, at the very least, to stop acting as a brake -- in fighting global environmental degradation will threaten the very basis of the American supremacy that many now seem to assume will last forever. American authority is already in some danger as a result of the Bush administration's decision to send a low-level delegation to the World Summit on Sustainable Development in Johannesburg -- low-level, that is, relative to America's share of both the world economy and global pollution. The absence of President Bush from Johannesburg symbolizes this decline in authority. In recent weeks, newspapers around the world have been dominated by environmental headlines: In central Europe, flooding killed dozens, displaced tens of thousands and caused billions of dollars in damages. In South Asia, the United Nations reports a brown cloud of pollution that is responsible for hundreds of thousands of deaths a year from respiratory disease. The pollution (80 percent man-made) also cuts sunlight penetration, thus reducing rainfall, affecting agriculture and otherwise altering the climate. Many other examples of environmental degradation, often related to the warming of the atmosphere, could be cited. What they all have in common is that they severely affect countries around the world and are fast becoming a chief concern for people everywhere. Nobody is suggesting that these disasters are directly linked to anything the United States is doing. But when a country that emits 25 percent of the world's greenhouse gases acts as an uninterested, sometimes hostile bystander in the environmental debate, it looks like unbearable arrogance to many people abroad. The administration seems to believe it is merely an observer -- that environmental issues are not its issues. But not doing anything amounts to ignoring a key source of world tension, and no superpower that wants to preserve its status can go on dismissing such a pivotal dimension of political and economic -- if not existential -- conflict. In my view, there is a clear-cut price to be paid for ignoring the views of just about every other country in the world today. The United States is jettisoning its hard-won moral and intellectual authority and perhaps the strategic advantages that come with being a good steward of the international political order. The United States may no longer be viewed as a leader or reliable partner in policymaking: necessary, perhaps inevitable, but not desirable, as it has been for decades. All of this because America's current leaders are not willing to acknowledge the very real concerns of many people about global environmental issues.

1AC

Third is Space Leadership

Chris Stone, Space Stragey planner for the US Air Force, VP at Falcon Research Inc, 3/14/11, “America leadership in space: leadership through capability” http://www.thespacereview.com/article/1797/1

First, let me start by saying that I agree with Mr. Friedman’s assertion that “American leadership is a phrase we hear bandied about a lot in political circles in the United States, as well as in many space policy discussions.” I have been at many space forums in my career where I’ve heard the phrase used by speakers of various backgrounds, political ideologies, and nation. Like Mr. Friedman states, “it has many different meanings, most derived from cultural or political biases, some of them contradictory”. This is true: many nations, as well as organizations and individuals worldwide, have different preferences and views as to what American leadership in space is, and/or what it should be. He also concludes that paragraph by stating that American leadership in space could also be viewed as “synonymous with American… hegemony”. I again will agree that some people within the United States and elsewhere have this view toward American leadership. However, just because people believe certain viewpoints regarding American leadership does not mean that those views are accurate assessments or definitions of what actions demonstrate US leadership in the space medium. When it comes to space exploration and development, including national security space and commercial, I would disagree somewhat with Mr. Friedman’s assertion that space is “often” overlooked in “foreign relations and geopolitical strategies”. My contention is that while space is indeed overlooked in national grand geopolitical strategies by many in national leadership, space is used as a tool for foreign policy and relations more often than not. In fact, I will say that the US space program has become less of an effort for the advancement of US space power and exploration, and is used more as a foreign policy tool to “shape” the strategic environment to what President Obama referred to in his National Security Strategy as “The World We Seek”. Using space to shape the strategic environment is not a bad thing in and of itself. What concerns me with this form of “shaping” is that we appear to have changed the definition of American leadership as a nation away from the traditional sense of the word. Some seem to want to base our future national foundations in space using the important international collaboration piece as the starting point. Traditional national leadership would start by advancing United States’ space power capabilities and strategies first, then proceed toward shaping the international environment through allied cooperation efforts. The United States’ goal should be leadership through spacefaring capabilities, in all sectors. Achieving and maintaining such leadership through capability will allow for increased space security and opportunities for all and for America to lead the international space community by both technological and political example.  The world has recognized America as the leaders in space because it demonstrated technological advancement by the Apollo lunar landings, our deep space exploration probes to the outer planets, and deploying national security space missions. We did not become the recognized leaders in astronautics and space technology because we decided to fund billions into research programs with no firm budgetary commitment or attainable goals. We did it because we made a national level decision to do each of them, stuck with it, and achieved exceptional things in manned and unmanned spaceflight. We have allowed ourselves to drift from this traditional strategic definition of leadership in space exploration, rapidly becoming participants in spaceflight rather than the leader of the global space community. One example is shutting down the space shuttle program without a viable domestic spacecraft chosen and funded to commence operations upon retirement of the fleet. We are paying millions to rely on Russia to ferry our astronauts to an International Space Station that US taxpayers paid the lion’s share of the cost of construction. Why would we, as United States citizens and space advocates, settle for this? The current debate on commercial crew and cargo as the stopgap between shuttle and whatever comes next could and hopefully will provide some new and exciting solutions to this particular issue. However, we need to made a decision sooner rather than later.  Finally, one other issue that concerns me is the view of the world “hegemony” or “superiority” as dirty words. Some seem to view these words used in policy statements or speeches as a direct threat. In my view, each nation (should they desire) should have freedom of access to space for the purpose of advancing their “security, prestige and wealth” through exploration like we do. However, to maintain leadership in the space environment, space superiority is a worthy and necessary byproduct of the traditional leadership model. If your nation is the leader in space, it would pursue and maintain superiority in their mission sets and capabilities. In my opinion, space superiority does not imply a wall of orbital weapons preventing other nations from access to space, nor does it preclude international cooperation among friendly nations. Rather, it indicates a desire as a country to achieve its goals for national security, prestige, and economic prosperity for its people, and to be known as the best in the world with regards to space technology and astronautics. I can assure you that many other nations with aggressive space programs, like ours traditionally has been, desire the same prestige of being the best at some, if not all, parts of the space pie. Space has been characterized recently as “congested, contested, and competitive”; the quest for excellence is just one part of international space competition that, in my view, is a good and healthy thing. As other nations pursue excellence in space, we should take our responsibilities seriously, both from a national capability standpoint, and as country who desires expanded international engagement in space. If America wants to retain its true leadership in space, it must approach its space 
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programs as the advancement of its national “security, prestige and wealth” by maintaining its edge in spaceflight capabilities and use those demonstrated talents to advance international prestige and influence in the space community. These energies and influence can be channeled to create the international space coalitions of the future that many desire and benefit mankind as well as America. Leadership will require sound, long-range exploration strategies with national and international political will behind it. American leadership in space is not a choice. It is a requirement if we are to truly lead the world into space with programs and objectives “worthy of a great nation” 

Fourth is soft power; SPS development in particular will strengthen US soft power

NSSO (National Security Space Office), DoD department for space security 10/10/07, http://www.nss.org/settlement/ssp/library/final-sbsp-interim-assessment-release-01.pdf
The interim review did not uncover any hard show‐stoppers in the international legal or regulatory regime. Many nations are actively studying SBSP. Canada, the UK, France, the European Space Agency, Japan, Russia, India, and China, as well as several equatorial nations have all expressed past or present interest in SBSP. International conferences such as the United Nations‐connected UNISPACE III are continually held on the subject and there is even a UN‐affiliated non‐governmental organization, the Sunsat Energy Council, that is dedicated to promoting the study and development of SBSP. The International Union of Radio Science (URSI) has published at least one document supporting the concept, and a study of the subject by the International Telecommunications Union (ITU) is presently ongoing. There seems to be significant global interest in promoting the peaceful use of space, sustainable development, and carbon neutral energy sources, indicating that perhaps an open avenue exists for the United States to exercise “soft power” via the development of SBSP. That there are no show‐stoppers should in no way imply that an adequate or supportive regime is in place. Such a regime must address liability, indemnity, licensing, tech transfer, frequency allocations, orbital slot assignment, assembly and parking orbits, and transit corridors. These will likely involve significant increases in Space Situational Awareness, data‐sharing, Space Traffic Control, and might include some significant similarities to the International Civil Aviation Organization’s (ICAO) role for facilitating safe international air travel. Very likely the construction of a truly adequate regime will take as long as the satellite technology development itself and so consideration must be given to beginning work on the construction of such a framework immediately.

Soft power prevents resentment and enables the US to confront all the global issues

Joseph Nye, Distinguished Professor in IR at Harvard, oh, and he coined the term soft power, and Richard  Armitage , Former Deputy Secretary of State and President of Armitage International, 2007“CCIS Commission of Smart Power – A Smarter, more Secure America”, http://www.csis.org/media/csis/pubs/071106_csissmartpowerreport.pdf) MP

Today’s Challenges The twenty-first century presents a number of unique foreign policy challenges for today’s decisionmakers. These challenges exist at an international, transnational, and global level. Despite America’s status as the lone global power, the durability of the current international order is uncertain. America must help find a way for today’s norms and institutions to accommodate rising powers that may hold a different set of principles and values. Furthermore, countries invested in the current order may waiver in their commitment to take action to minimize the threats posed by violent non-state actors and regional powers who challenge this order. The information age has heightened political consciousness, but also made political groupings less cohesive. Small, adaptable, transnational networks have access to tools of destruction that are increasingly cheap, easy to conceal, and more readily available. Although the integration of the global economy has brought tremendous benefits, vectors of prosperity have also become vectors of instability. Threats such as pandemic disease and the collapse of financial markets are more distributed and more likely to arise without warning. The threat of widespread physical harm to the planet posed by nuclear catastrophe has existed for half a century, though the realization of the threat will become more likely as the number of nuclear weapons states increases. The potential security challenges posed by climate change raise the possibility of an entirely new set of threats for the United States to consider. The next administration will need a strategy that speaks to each of these challenges. Whatever specific approach it decides to take, two principles will be certain: First, an extra dollar spent on hard power will not necessarily bring an extra dollar’s worth of security. It is difficult to know how to invest wisely when there is not a budget based on a strategy that specifies trade-offs among instruments. Moreover, hard power capabilities are a necessary but insufficient guarantee of security in today’s context. Second, success and failure will turn on the ability to win new allies and strengthen old ones both in government and civil society. The key is not how many enemies the United States kills, but how many allies it grows.
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This US hegemony is the only way to maintain international stability –failure to develop SPS guarantees global war

Robert Kagan, Senior Fellow at the Carnegie Endowment for International Peace 7/19/2007, “End of Dreams, Return of History”, http://www.realclearpolitics.com/articles/2007/07/end_of_dreams_return_of_histor.html

This is a good thing, and it should continue to be a primary goal of American foreign policy to perpetuate this relatively benign international configuration of power. The unipolar order with the United States as the predominant power is unavoidably riddled with flaws and contradictions. It inspires fears and jealousies. The United States is not immune to error, like all other nations, and because of its size and importance in the international system those errors are magnified and take on greater significance than the errors of less powerful nations. Compared to the ideal Kantian international order, in which all the world's powers would be peace–loving equals, conducting themselves wisely, prudently, and in strict obeisance to international law, the unipolar system is both dangerous and unjust. Compared to any plausible alternative in the real world, however, it is relatively stable and less likely to produce a major war between great powers. It is also comparatively benevolent, from a liberal perspective, for it is more conducive to the principles of economic and political liberalism that Americans and many others value. American predominance does not stand in the way of progress toward a better world, therefore. It stands in the way of regression toward a more dangerous world. The choice is not between an American–dominated order and a world that looks like the European Union. The future international order will be shaped by those who have the power to shape it. The leaders of a post–American world will not meet in Brussels but in Beijing, Moscow, and Washington. The return of great powers and great games If the world is marked by the persistence of unipolarity, it is nevertheless also being shaped by the reemergence of competitive national ambitions of the kind that have shaped human affairs from time immemorial. During the Cold War, this historical tendency of great powers to jostle with one another for status and influence as well as for wealth and power was largely suppressed by the two superpowers and their rigid bipolar order. Since the end of the Cold War, the United States has not been powerful enough, and probably could never be powerful enough, to suppress by itself the normal ambitions of nations. This does not mean the world has returned to multipolarity, since none of the large powers is in range of competing with the superpower for global influence. Nevertheless, several large powers are now competing for regional predominance, both with the United States and with each other. National ambition drives China's foreign policy today, and although it is tempered by prudence and the desire to appear as unthreatening as possible to the rest of the world, the Chinese are powerfully motivated to return their nation to what they regard as its traditional position as the preeminent power in East Asia. They do not share a European, postmodern view that power is passé; hence their now two–decades–long military buildup and modernization. Like the Americans, they believe power, including military power, is a good thing to have and that it is better to have more of it than less. Perhaps more significant is the Chinese perception, also shared by Americans, that status and honor, and not just wealth and security, are important for a nation. Japan, meanwhile, which in the past could have been counted as an aspiring postmodern power –– with its pacifist constitution and low defense spending –– now appears embarked on a more traditional national course. Partly this is in reaction to the rising power of China and concerns about North Korea 's nuclear weapons. But it is also driven by Japan's own national ambition to be a leader in East Asia or at least not to play second fiddle or "little brother" to China. China and Japan are now in a competitive quest with each trying to augment its own status and power and to prevent the other 's rise to predominance, and this competition has a military and strategic as well as an economic and political component. Their competition is such that a nation like South Korea, with a long unhappy history as a pawn between the two powers, is once again worrying both about a "greater China" and about the return of Japanese nationalism. As Aaron Friedberg commented, the East Asian future looks more like Europe's past than its present. But it also looks like Asia's past. Russian foreign policy, too, looks more like something from the nineteenth century. It is being driven by a typical, and typically Russian, blend of national resentment and ambition. A postmodern Russia simply seeking integration into the new European order, the Russia of Andrei Kozyrev, would not be troubled by the eastward enlargement of the EU and NATO, would not insist on predominant influence over its "near abroad," and would not use its natural resources as means of gaining geopolitical leverage and enhancing Russia 's international status in an attempt to regain the lost glories of the Soviet empire and Peter the Great. But Russia, like China and Japan, is moved by more traditional great–power considerations, including the pursuit of those valuable if intangible national interests: honor and respect. Although Russian leaders complain about threats to their security from NATO and the United States, the Russian sense of insecurity has more to do with resentment and national identity than with plausible external military threats. 16 Russia's complaint today is not with this or that weapons system. It is the entire post–Cold War settlement of the 1990s that Russia resents and wants to revise. But that does not make insecurity less a factor in Russia 's relations with the world; indeed, it makes finding compromise with the Russians all the more difficult. One could add others to this list of great powers with traditional rather than postmodern aspirations. India 's regional ambitions are more muted, or are focused most intently on Pakistan, but it is clearly engaged in competition with China for dominance in the Indian Ocean and sees itself, 
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correctly, as an emerging great power on the world scene. In the Middle East there is Iran, which mingles religious fervor with a historical sense of superiority and leadership in its region. 17 Its nuclear program is as much about the desire for regional hegemony as about defending Iranian territory from attack by the United States. Even the European Union, in its way, expresses a pan–European national ambition to play a significant role in the world, and it has become the vehicle for channeling German, French, and British ambitions in what Europeans regard as a safe supranational direction. Europeans seek honor and respect, too, but of a postmodern variety. The honor they seek is to occupy the moral high ground in the world, to exercise moral authority, to wield political and economic influence as an antidote to militarism, to be the keeper of the global conscience, and to be recognized and admired by others for playing this role. Islam is not a nation, but many Muslims express a kind of religious nationalism, and the leaders of radical Islam, including al Qaeda, do seek to establish a theocratic nation or confederation of nations that would encompass a wide swath of the Middle East and beyond. Like national movements elsewhere, Islamists have a yearning for respect, including self–respect, and a desire for honor. Their national identity has been molded in defiance against stronger and often oppressive outside powers, and also by memories of ancient superiority over those same powers. China had its "century of humiliation." Islamists have more than a century of humiliation to look back on, a humiliation of which Israel has become the living symbol, which is partly why even Muslims who are neither radical nor fundamentalist proffer their sympathy and even their support to violent extremists who can turn the tables on the dominant liberal West, and particularly on a dominant America which implanted and still feeds the Israeli cancer in their midst. Finally, there is the United States itself. As a matter of national policy stretching back across numerous administrations, Democratic and Republican, liberal and conservative, Americans have insisted on preserving regional predominance in East Asia; the Middle East; the Western Hemisphere; until recently, Europe; and now, increasingly, Central Asia. This was its goal after the Second World War, and since the end of the Cold War, beginning with the first Bush administration and continuing through the Clinton years, the United States did not retract but expanded its influence eastward across Europe and into the Middle East, Central Asia, and the Caucasus. Even as it maintains its position as the predominant global power, it is also engaged in hegemonic competitions in these regions with China in East and Central Asia, with Iran in the Middle East and Central Asia, and with Russia in Eastern Europe, Central Asia, and the Caucasus. The United States, too, is more of a traditional than a postmodern power, and though Americans are loath to acknowledge it, they generally prefer their global place as "No. 1" and are equally loath to relinquish it. Once having entered a region, whether for practical or idealistic reasons, they are remarkably slow to withdraw from it until they believe they have substantially transformed it in their own image. They profess indifference to the world and claim they just want to be left alone even as they seek daily to shape the behavior of billions of people around the globe. The jostling for status and influence among these ambitious nations and would–be nations is a second defining feature of the new post–Cold War international system. Nationalism in all its forms is back, if it ever went away, and so is international competition for power, influence, honor, and status. American predominance prevents these rivalries from intensifying –– its regional as well as its global predominance. Were the United States to diminish its influence in the regions where it is currently the strongest power, the other nations would settle disputes as great and lesser powers have done in the past: sometimes through diplomacy and accommodation but often through confrontation and wars of varying scope, intensity, and destructiveness. One novel aspect of such a multipolar world is that most of these powers would possess nuclear weapons. That could make wars between them less likely, or it could simply make them more catastrophic. It is easy but also dangerous to underestimate the role the United States plays in providing a measure of stability in the world even as it also disrupts stability. For instance, the United States is the dominant  Nval power everywhere, such that other nations cannot compete with it even in their home waters. They either happily or grudgingly allow the United States Navy to be the guarantor of international waterways and trade routes, of international access to markets and raw materials such as oil. Even when the United States engages in a war, it is able to play its role as guardian of the waterways. In a more  genuinely multipolar world, however, it would not. Nations would compete for naval dominance at least in their own regions and possibly beyond. Conflict between nations would involve struggles on the oceans as well as on land. Armed embargos, of the kind used in World War i and other major conflicts, would disrupt trade flows in a way that is now impossible. Such order as exists in the world rests not merely on the goodwill of peoples but on a foundation provided by American power. Even the European Union, that great geopolitical miracle, owes its founding to American power, for without it the European nations after World War ii would never have felt secure enough to reintegrate Germany. Most Europeans recoil at the thought, but even today Europe 's stability depends on the guarantee, however distant and one hopes unnecessary, that the United States could step in to check any dangerous development on the continent. In a genuinely multipolar world, that would not be possible without renewing the danger of world war. People who believe greater equality among nations would be preferable to the present American predominance often succumb to a basic logical fallacy. They believe the order the world enjoys today exists independently of American power. They imagine that in a world where American power was diminished, the aspects of international order that they like would remain in place. But that 's not the way it works. 
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International order does not rest on ideas and institutions. It is shaped by configurations of power. The international order we know today reflects the distribution of power in the world since World War ii, and especially since the end of the Cold War. A different configuration of power, a multipolar world in which the poles were Russia, China, the United States, India, and Europe, would produce its own kind of order, with different rules and norms reflecting the interests of the powerful states that would have a hand in shaping it. Would that international order be an improvement? Perhaps for Beijing and Moscow it would. But it is doubtful that it would suit the tastes of enlightenment liberals in the United States and Europe. The current order, of course, is not only far from perfect but also offers no guarantee against major conflict among the world's great powers. Even under the umbrella of unipolarity, regional conflicts involving the large powers may erupt. War could erupt between China and Taiwan and draw in both the United States and Japan. War could erupt between Russia and Georgia, forcing the United States and its European allies to decide whether to intervene or suffer the consequences of a Russian victory. Conflict between India and Pakistan remains possible, as does conflict between Iran and Israel or other Middle Eastern states. These, too, could draw in other great powers, including the United States. Such conflicts may be unavoidable no matter what policies the United States pursues. But they are more likely to erupt if the United States weakens or withdraws from its positions of regional dominance. This is especially true in East Asia, where most nations agree that a reliable American power has a stabilizing and pacific effect on the region. That is certainly the view of most of China 's neighbors. But even China, which seeks gradually to supplant the United States as the dominant power in the region, faces the dilemma that an American withdrawal could unleash an ambitious, independent, nationalist Japan. In Europe, too, the departure of the United States from the scene –– even if it remained the world's most powerful nation –– could be destabilizing. It could tempt Russia to an even more overbearing and potentially forceful approach to unruly nations on its periphery. Although some realist theorists seem to imagine that the disappearance of the Soviet Union put an end to the possibility of confrontation between Russia and the West, and therefore to the need for a permanent American role in Europe, history suggests that conflicts in Europe involving Russia are possible even without Soviet communism. If the United States withdrew from Europe –– if it adopted what some call a strategy of "offshore balancing" –– this could in time increase the likelihood of conflict involving Russia and its near neighbors, which could in turn draw the United States back in under unfavorable circumstances. It is also optimistic to imagine that a retrenchment of the American position in the Middle East and the assumption of a more passive, "offshore" role would lead to greater stability there. The vital interest the United States has in access to oil and the role it plays in keeping access open to other nations in Europe and Asia make it unlikely that American leaders could or would stand back and hope for the best while the powers in the region battle it out. Nor would a more "even–handed" policy toward Israel, which some see as the magic key to unlocking peace, stability, and comity in the Middle East, obviate the need to come to Israel 's aid if its security became threatened. That commitment, paired with the American commitment to protect strategic oil supplies for most of the world, practically ensures a heavy American military presence in the region, both on the seas and on the ground. The subtraction of American power from any region would not end conflict but would simply change the equation. In the Middle East, competition for influence among powers both inside and outside the region has raged for at least two centuries. The rise of Islamic fundamentalism doesn't change this. It only adds a new and more threatening dimension to the competition, which neither a sudden end to the conflict between Israel and the Palestinians nor an immediate American withdrawal from Iraq would change. The alternative to American predominance in the region is not balance and peace. It is further competition. The region and the states within it remain relatively weak. A diminution of American influence would not be followed by a diminution of other external influences. One could expect deeper involvement by both China and Russia, if only to secure their interests. 18 And one could also expect the more powerful states of the region, particularly Iran, to expand and fill the vacuum. It is doubtful that any American administration would voluntarily take actions that could shift the balance of power in the Middle East further toward Russia, China, or Iran. The world hasn 't changed that much. An American withdrawal from Iraq will not return things to "normal" or to a new kind of stability in the region. It will produce a new instability, one likely to draw the United States back in again.

Contention 4: Economy

Stagnant economy now; no jobs

Christopher S. Rugaber, AP 7/21/11 “Unemployment claims up again” http://www.usatoday.com/money/economy/2011-07-21-weekly-unemployment-claims_n.htm

New claims for unemployment benefits rose 10,000 to a seasonally adjusted 418,000, the Labor Department said Thursday. The four-week average, a less volatile measure, dipped to 421,250. Applications have topped 400,000 for 15 weeks, a sign of sluggish hiring. Applications had fallen in February to 375,000, a level that signals healthy job growth. They stayed below 400,000 for two months. But applications surged to an eight-month high of 478,000 in April and have declined 
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slowly since then. Consumers have pulled back on spending this year, besieged by high unemployment, stagnant wages, and high gas prices. That has slowed growth. The economy expanded only 1.9% in the January-March quarter, and some analysts forecast even slower growth for the April-June period. Employers have responded by cutting back sharply on hiring. The economy added only 18,000 net jobs in June, the second straight month of dismal job gains. That's far below the average of 215,000 net jobs per month the economy averaged from February through April. The unemployment rate rose to 9.2% last month, the highest this year. Some companies are cutting jobs. Cisco Systems, the world's largest maker of computer-networking gear, on Monday said that it is eliminating 6,500 positions, or about 9% of its worldwide workforce of 73,000. Economists have attributed much of the slowdown to temporary factors, such as a spike in gas prices this spring. Manufacturing output also declined after Japan's March 11 earthquake disrupted global supply chains. Many economists expect growth to pick up later this year as those factors fade. Gas prices, for example, averaged $3.68 a gallon on Wednesday, down from their peak of nearly $4 in early May. But concerns are also rising that the economy's weakness will persist. Goldman Sachs has cut its estimate for growth in the July-September period to 2.5%, down from an earlier estimate of 3.25%. Also last week, JPMorgan reduced its estimate to 2.5% from 3%.

Aerospace key to the economy, four reasons

John G. Wensveen, President and CEO of Airline Visions, 2007 LLC Air Transportation: A Management Perspective, pg 28
Naturally, such an industry is vital to the U.S. economy, especially in the following areas The excellence of U.S. aerospace products has created strong demand abroad, with the result that the industry consistently records a large international trade surplus. Despite several years of decline in number of workers, the aerospace industry remains one of the nation’s largest manufacturing employers. The industry conducts more research and development(R & D) than any other industry, and R & D is a major long-term determinant of national economic growth.4. Impact on other industries. A great many new aerospace-related products and processes have spun oﬀ from the initial aerospace requirement and have provided valueto other industries, both in sales and in productive efficiency. In addition, the aero-space industry is a large-scale user of other industries’ goods and services: it has been estimated that for every 100 aerospace jobs created, another 73 are created in other industries. Each of these factors represents a signiﬁcant contribution to the U.S. economy; collectively, they elevate aerospace to a key position among the nation’s major industries.
Immediate Federal spending on SPS would put millions to work and stimulate the economy out of stagnation – The private sector would take too long.

Mark Nackman, Attorney Advisor to the Air Force Space & Missile Systems Center, Sept 2009, “The Case For Aerospace and Defense Spending as Economic Stimulus” http://scholarship.law.georgetown.edu/cgi/viewcontent.cgi?article=1002&context=flpr&sei-redir=1#search=%22US%20aerospace%20industry%20collapse%22


In early 2009, as the 44th President of the United States’ administration transitioned into the oval office, incoming President Barrack Obama and his staff began articulating strategies for stimulus spending in an attempt to curb the impending global economic recession. During that time, three tenets were advanced as the administration’s guiding principles for economic stimulus proposals; that such spending should be: 1) timely (rapidly infuse money into economic circulation), 2) targeted (represent clear value to the United States), and 3) temporary (not establish any new mandatory budget entitlement programs or other programs that require such continued spending that adds to the long-term fiscal problems already facing the United States).21 Assuming these three principles are indeed valid and that they continue to be the guiding principles for future federal stimulus spending, Aerospace and Defense spending fits squarely into the box as timely, targeted, and temporary and thus appropriate stimulus spending. Yet during this period of critical public discourse, increased Aerospace and Defense spending as a form of economic stimulus is seemingly off the table. As some astute commentators noted, “[i]n all the talk of economic stimulus in the White House and on Capitol Hill, one element has been conspicuously absent: defense programs.  As the Harvard University economist and chairman of the Council of Economic Advisors Martin Feldstein testified in a statement for the House Democratic Steering and Policy Committee: Since the defense budget is as large as all of the other discretionary spending combined, it is surprising that defense is not proposed as part of the overall stimulus package. It is surprising also to read in the press that there will be reductions in military spending because, according to those stories, of the weakness of the economy. That logic is exactly backwards. The overall weakness of demand in the economy implies that the next two years are a time when military spending and other forms of spending should rise.Buying military supplies and equipment, including a variety of off-the-shelf dual use items, can easily fit this surge pattern As Professor Feldstein also wrote, “[i]f rapid spending on things that need to be done is a criterion of choice, the plan should include higher defense outlays, including replacing and repairing supplies and equipment, needed 
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after five years of fighting. The military can increase its level of procurement very rapidly.”24 Aerospace and Defense spending is capable of providing a “rapid infusion of dollars into economic circulation”25 because funds are already being appropriated and allocated, and can simply continue to be. As a matter of Congressional timing, increasing those amounts is a far more straightforward and expedient matter as opposed to the creation of new programs, with new appropriations. In fact, existing federal government contracts can be utilized immediately as a vehicle for injecting stimulus dollars. In the case of Cost-Reimbursement and Indefinite Delivery/Indefinite Quantity (IDIQ) contracts, it is a simple matter of adding funding or placing new orders.26 As a matter of administrative timing, using existing contracts to inject stimulus has the important benefit of avoiding the loss of time required to announce, compete, and award new contracts because all of that work has already been accomplished. This is especially relevant after a year that saw a 17% increase in the volume of contract award bid protests at the Government Accountability Office (GAO), to include the Boeing Company’s high profile and successful Government Accountability Office (GAO) bid protest of the United States Air Force’s would-be 100 billion dollar plus ‘KC-X’ contract award to Northrop Grumman. In examination of how current Aerospace and Defense programs may be utilized to channel economic stimulus spending, take the case of the United States Air Force’s F-22 Raptor program, which Under Secretary of Defense for Acquisition, Technology and Logistics, John Young decided not to certify for further production on 3 March 200928, and Secretary Gates forwarded a Defense Budget to the White House recommending the end of F-22 Raptor production, phasing out total production at 187, an increase of only four total aircraft over previous production plans.29 According to advertisements placed by the F-22 Raptor Team (including Lockheed Martin, Boeing, Pratt & Whitney, BAE Systems, Curtiss-Wright, GE, GKN, Goodrich, Hamilton Sundstrand, Honeywell, Northrop Grumman, Parker Aerospace and Raytheon) and the International Association of Machinists and Aerospace Workers, the F-22 program employs some 95,000 workers.30 There are few stimulus options more ‘timely’ than the continued employment of 95,000 workers. Yet, the White House is putting forth a budget that would do just the opposite. In addition, because the decision to cease production of the F-22 Raptor for U.S. orders logically would require the shutdown of that production line; it also almost guarantees that the multirole fighter will never be produced for export, or sold to even the closest of U.S. allies; denying the F-22 Raptor Team of a significant source of downstream revenues, to say nothing of the lost potential for increased return on the research and development investment for the U.S. Air Force and American taxpayers, or the increased international security our allies could be helping to provide with the F22 Raptor in their air forces.31 Furthermore, the decision to bring the program to an end will fail to fully capitalize on the ever increasingly efficient production the F-22 program has seen, with a unit flyaway cost that has already decreased by 35% since full-rate production began.32 The F-22 Raptor is just one of many potentially ‘timely’ stimulus levers available to the Federal Government. Joint Strike Fighter (JSF), Future Combat Systems (FCS), Ground-Based Midcourse Defense (GMD), NASA’s Constellation program, and many other Aerospace and Defense programs have similar or even larger economies of scale. The ‘timeliness’ aspect of Aerospace and Defense programs should be viewed in stark contrast to even ‘shovel ready’ infrastructure programs being put forth by the White House. As commentators have already noted, proposed infrastructure programs require “lengthy planning, design and approval processes” whereas “extending efficient, already running defense procurements would have brief, as the military says, ‘flash-tobang’ times.”33 Federal funds spent on existing defense programs would have impact beyond the immediate infusion of money to the prime defense contractors. Such expenditures would yield a “multiplying effect” throughout the domestic supply chain and thus U.S. economy, as can be partially observed just by the extensive list of F-22 Raptor Team defense contractors.34 Furthermore, as elucidated in a 16 January 2009 U.S. Senate letter to then President-elect Barrack Obama, signed by a bi-partisan group of 44 United States Senators, “The F-22 program annually provides over $12 billion of economic activity to the national economy...”35 Therefore, as viewed through the lens of just the F-22 Raptor program alone, Aerospace and Defense industry spending has the potential to be among the most ‘timely’ forms of expenditure available for a would-be stimulus planner to utilize.= “Defense spending could well be the most precisely targeted form of stimulus spending.”36 Unlike the billions of dollars in grant money that will flow from the Federal Government to state and local Governments, as a result of rigorous accounting and auditing standards37 and the existence of dedicated federal agencies such as the Defense Contract Audit Agency (DCAA) and Defense Contract Management Agency (DCMA), the Federal Government already has well structured insight into how Aerospace and Defense contract dollars are spent. Further, there are well established forums in the Boards of Contract Appeals and the Court of Federal Claims where the Federal Government can ultimately enforce its rights and resolve contract disputes. Granted, those systems of accounting and auditing do not always work perfectly or instantaneously, there has been a longtime deficiency in the size of the government acquisition workforce, and there are the occasional cases of misconduct and fraud. However, the federal acquisition systems is vastly superior in comparison to the patchwork of tracking processes the various state and local Governments may or may not have in place for federal grants. As highlighted by the Aerospace Industries Association (AIA), an industry trade association formed in 1919 representing “the nation’s leading manufacturers and suppliers of civil, military, and business aircraft, helicopters, 
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unmanned aerial systems, space systems, aircraft engines, missiles, materiel, and related components, equipment, services, and information technology,”38 the U.S. Aerospace and Defense industry includes over 30,000 companies in all 50 states.39 Furthermore, Aerospace and Defense companies account for “over 2 million middle class jobs.”40 As a targeted industry, Aerospace and Defense represents access to the entire country for potential stimulus dollars to ‘trickle down’ through the supply base. In addition to its vast reach across the entire country, Aerospace and Defense is also the United States’ leading manufacturing export industry, with 97 billion dollars in exports last year.41 Furthermore, the types of careers that exist in this industry are decisively high tech, science and engineering positions, in contrast to many of the types of jobs ‘shovel ready’ construction projects would potentially create. As AIA explains: Our people bring a diverse set of skills and capabilities to their jobs: engineers on the cutting edge of advanced materials, structures and information technology; machinists fabricating complex shapes and structures, utilizing the latest fabrication technologies; and technicians from almost every degree field, testing, applying and integrating the latest technologies. Most of these positions are high-skill, quality jobs, paying above average wages. Production workers average $29.37 an hour;42 entry-level engineers average more than $74,000 a year, with more senior engineers well into six figures.43 And that employment has grown steadily for years. Many of these jobs are unique, and require skills that take time to develop. It takes ten years for a degreed aerospace engineer to master the intricacies of aerospace vehicle designs. Technicians skilled in applying stealth coatings, programmers fluent in satellite-control algorithms, metallurgists expert in high-temperature jet engine design -these skills and many more are very hard to replace.44 The Aerospace and Defense industry is also one of the U.S.’ healthiest, even in the current harsh financial environment. Unlike the financial or automotive industries, Aerospace sales increased last year by 2.1 percent; as AIA president and CEO Marion Blakey stated, “’[w]e anticipate this to continue, and we expect our industry will continue to be an asset to the U.S. economy as we climb out of our current financial hardships.”45 Thus Aerospace and Defense is also one of soundest industries the Federal Government can turn to right now as an engine of stimulus.
Economic stagnation risks global instability and nuclear conflict

Michael Auslin, a resident scholar and Desmond Lachman, resident fellow at AEI, “The Global Economy Unravels,” March 6, http://aei.org/publications/pubID.29502,filter.all/pub_detail.asp]
What do these trends mean in the short and medium term? The Great Depression showed how social and global chaos followed hard on economic collapse. The mere fact that parliaments across the globe, from America to Japan, are unable to make responsible, economically sound recovery plans suggests that they do not know what to do and are simply hoping for the least disruption. Equally worrisome is the adoption of more statist economic programs around the globe, and the concurrent decline of trust in free-market systems. The threat of instability is a pressing concern. China, until last year the world's fastest growing economy, just reported that 20 million migrant laborers lost their jobs. Even in the flush times of recent years, China faced upward of 70,000 labor uprisings a year. A sustained downturn poses grave and possibly immediate threats to Chinese internal stability. The regime in Beijing may be faced with a choice of repressing its own people or diverting their energies outward, leading to conflict with China's neighbors. Russia, an oil state completely dependent on energy sales, has had to put down riots in its Far East as well as in downtown Moscow. Vladimir Putin's rule has been predicated on squeezing civil liberties while providing economic largesse. If that devil's bargain falls apart, then wide-scale repression inside Russia, along with a continuing threatening posture toward Russia's neighbors, is likely. Even apparently stable societies face increasing risk and the threat of internal or possibly external conflict. As Japan's exports have plummeted by nearly 50%, one-third of the country's prefectures have passed emergency economic stabilization plans. Hundreds of thousands of temporary employees hired during the first part of this decade are being laid off. Spain's unemployment rate is expected to climb to nearly 20% by the end of 2010; Spanish unions are already protesting the lack of jobs, and the specter of violence, as occurred in the 1980s, is haunting the country. Meanwhile, in Greece, workers have already taken to the streets. Europe as a whole will face dangerously increasing tensions between native citizens and immigrants, largely from poorer Muslim nations, who have increased the labor pool in the past several decades. Spain has absorbed five million immigrants since 1999, while nearly 9% of Germany's residents have foreign citizenship, including almost 2 million Turks. The xenophobic labor strikes in the U.K. do not bode well for the rest of Europe. A prolonged global downturn, let alone a collapse, would dramatically raise tensions inside these countries. Couple that with possible protectionist legislation in the United States, unresolved ethnic and territorial disputes in all regions of the globe and a loss of confidence that world leaders actually know what they are doing. The result may be a series of small explosions that coalesce into a big bang.
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A stable aerospace industry guarantees long term economic growth

Owen Hernnstadt , Director of International Affairs for the International Association of Machinists and Aerospace Workers, 4/17/08 “Offsets and the lack of a comprehensive U.S. policy,” Http://www.sharedprosperity.org/bp201.html

Aerospace is an especially important industry for a nation's economic and physical security, and perhaps no other country has benefited more from the aerospace industry than the United States.9 The Final Report of the Commission on the Future of the United States Aerospace Industry states that the industry "contributes over 15 percent to our Gross Domestic Product and supports over 15 million high quality American jobs" (Aerospace Industry Commission 2002, 1-2). U.S. aerospace has been identified as a major source of "technical innovation with substantial spillovers to other industrial and commercial sectors" and "high-wage employment, which spreads the benefits of rising productivity throughout the U.S. economy.…" The Aerospace Commission also noted the industry's contribution to the nation's "economic growth, quality of life, and scientific achievements…." (Aerospace Industry Commission 2002, 1-2).

Inherency

NASA recently ended Its SPS program due to funding issues

New Scientist, 1/10/2009, Vol 201, Issues 2690, “NASA scraps space solar power”

A leaked letter reveals NASA is cutting its research into space-based solar power as it doesn't have the funds for a demonstration NASA appears to have cancelled its research into space-based solar power (SBSP) systems - orbiting solar arrays that beam microwaves to receivers on the ground, where the energy is converted to electricity. Seen as one technology for combating climate change, SBSP faces major challenges - including the cost of launching hundreds of square kilometres of solar arrays to an altitude of 36,000 kilometres. Now a letter leaked to the NasaWatch.com blog says the space agency "does not have the resources available to support a proposed demo for SBSP". Advocates of the technology are still urging President-Elect Obama to adopt it by posting pro-SBSP research papers on his change.gov website. Some members of his transition team are also thought to support solar power from space.

Profitability will draw private sector to SPS—US will provide funding

Erik Sofge, Associate Editor for Popular Mechanics, 10/1/09, “Space-Based Solar Power Beams Become Next Energy Frontier”, Popular Mechanics, http://www.popularmechanics.com/science/space/4230315

A Pentagon report released in October could mean the stars are finally aligning for space-based solar power, or SBSP. According to the report, SBSP is becoming more feasible, and eventually could help head off crises such as climate change and wars over diminishing energy supplies. "The challenge is one of perception," says John Mankins, president of the Space Power Association and the leader of NASA's mid-1990s SBSP study. "There are people in senior leadership positions who believe everything in space has to cost trillions." The new report imagines a market-based approach. Eventually, SBSP may become enormously profitable--and the Pentagon hopes it will lure the growing private space industry. The government would fund launches to place initial arrays in orbit by 2016, with private firms taking over operations from there. This plan could limit government costs to about $10 billion. As envisioned, massive orbiting solar arrays, situated to remain in sunlight nearly continuously, will beam multiple megawatts of energy to Earth via microwave beams. The energy will be transmitted to mesh receivers placed over open farmland and in strategic remote locations, then fed into the nation's electrical grid. The goal: To provide 10 percent of the United States' base-load power supply by 2050. Ultimately, the report estimates, a single kilometer-wide array could collect enough power in one year to rival the energy locked in the world's oil reserves.

Lack of cooperation has prevented SBSP

Adam Hadhazy, Writer for Scientific American, Editor-in-Chief for Portal to the Universe, 4/16/09, “Will Space-Based Solar Power Finally See the Light of Day?”, Scientific American, http://www.scientificamerican.com/article.cfm?id=will-space-based-solar-power-finally-see-the-light-of-day

Despite such progress, and spending some $80 million, SBSP has not gotten past the U.S. government's drawing board so far. A key reason, Little says: NASA does not do energy, and the U.S. Department of Energy (DoE) does not do space.

Inherency—Launch Costs

Only high launch costs currently block SPS—Charter from congress would get the ball rolling and lower launch costs

Darel Prebble, Chair of the Space Solar Power Workshop, Ph. D., Aerospace Engineering, University of Colorado at Boulder, 4/19/09, “Space Solar Power: Star Player on the Bench”, The Oil Drum, http://www.theoildrum.com/node/5306

Closing the SSP business case depends on lowering the cost to orbit by an order of magnitude below the lowest costs currently available. The only market with the massive flight volume necessary to create such a market is however, SSP. This chicken and egg situation could best be solved by chartering a Sunsat Corp with the deep pockets necessary to bridge this chasm. Do not be distracted by claims that SSP requires “unobtainium”, such as space elevators, which are not on today’s horizon of feasibility. Advanced Reusable Launch Vehicles are fully capable of achieving such lower launch cost with SSP’s massive market. These could be obtained from many eager providers. The time frame we have to address our energy and environment situation is rapidly dwindling. Historically, faced with such massive and immediate challenges in the past, the U.S. has chartered a public/private company to assume the job - from the Transcontinental Railroad and Telegraph (1862- Civil War) to Comsat (1962 - Cold War). There are simply too many engineering, financial, regulatory and managerial risks for existing companies to overcome, though many have tried since this new century began. Just as Comsat was chartered by Congress to build communications satellites, Congress should charter a company to build power satellites. The SSPW calls this new public/private company Sunsat Corp. Sample draft legislation, modeled after Comsat Corp, is on the SSPW website. You could buy stock in Sunsat. AT&T owned 29% of Comsat stock and assumed control. It would ultimately be a private company like any other international corporation, though regulated as a utility and also space law. Some key principles in cutting the cost to build an SSP system are:1. Cut the cost of launch to orbit. A major key to this is vehicle reusability - Spacex chief Elon Musk is aiming to build the first reusable launch vehicle, the Falcon 9, including a flyback stage. It would launch in under 60 minutes from the moment they leave their hangers. The path to lower costs is through higher volume – not bigger rockets:


SPS O/W Alt Energies

SPS is the only eco friendly energy source that can replace fossil fuels

Rob Mahan, creator of Citizens for Space Based Solar Power, ’11, http://c-sbsp.org/sbsp-faq/#04 

Comparing space-based solar power to fossil fuels (oil, coal, natural gas, etc.), both provide baseload power but the burning of fossil fuels create harmful emissions which may be contributing to global warming. Space-based solar power creates emissions only upon construction of the equipment and launching it into orbit. Fossil fuels will eventually run out and the demand is increasing with population growth and increases in per capita energy consumption around the world. Space-based solar power will run out when the sun burns out … and when that happens, we’ll have bigger fish to fry! Comparing space-based solar power to nuclear power, both provide baseload power but current nuclear fission creates radioactive waste, of which we have already already accumulated thousands of tons which must be safely tracked and stored long into the future, perhaps as long as 10,000 years. Space-based solar power radiates heat generated during the conversion of light to electricity back into deep space. Comparing space-based solar power to wind power, both are clean sources of energy but wind power is intermittent, so it can’t reliably provide baseload power. Wind power is well suited to certain geographical areas whereas space-based solar power can be delivered anywhere on the Earth. Comparing space-based solar power to ground solar power, both are clean sources of energy but ground solar power is intermittent, so it can’t reliably provide baseload power. Ground solar power is well suited to certain geographical areas. Solar energy in space is eight times more intense than after passing through the atmosphere and again, space-based solar power can be delivered anywhere on the Earth. Comparing space-based solar power to biofuels, biofuels (such as corn or sugar ethanol) require tremendous amounts of agricultural production. So far, biofuels have less energy per unit than fossil fuels. Space-based solar power does not compete with food production.
SPS trumps ground based technology and meets humanity’s needs

Keith Henson, electrical engineer, founder of L5 Society, 6/3/11, “Space Solar Power – Recent Conceptual Progress”, The Oil Drum, http://www.theoildrum.com/node/7898?

Power satellites convert sunlight (via photovoltaic or thermal cycle) to electrical power and then turn the power into microwaves beamed to the ground and converted back to electrical power. Power satellites are a way of harvesting dilute solar energy with several advantages over the solar PV on the ground or rooftops:  A system of power satellites scales to human civilization's needs (tens of TW). They don't need storage since their location (the 24 hour orbit, geosynchronous or GEO) is illuminated 99% of the time. [7] (Satellite TV antennas point to a location on that orbit.) No day-night cycle and no clouds or air gives power satellites an average advantage of about nine times over the same area of solar collectors on the ground. Power satellites use relatively little material.  Being in orbit (zero gravity), and no wind they can be much lighter per kW than collecting sunlight on the ground. They have a very short energy payback time.

Stronger, constant sun exposure makes SBSP preferable to ground power  

Adam Hadhazy, Writer for Scientific American, Editor-in-Chief for Portal to the Universe, 4/16/09, “Will Space-Based Solar Power Finally See the Light of Day?”, Scientific American, http://www.scientificamerican.com/article.cfm?id=will-space-based-solar-power-finally-see-the-light-of-day

Why bother harvesting solar energy directly from space? It is abundant, and "you can get [this] power 24/7," says Marty Hoffert, an emeritus professor of physics at New York University. Sunlight is some five to 10 times stronger in space, and its shine would reach energy-gathering satellites placed into geostationary (fixed) orbits—the realm of many currently deployed communications spacecraft—more than 99 percent of the time. SBSP could, according to energy experts, provide constant, pollution-free power—unlike intermittent wind and cloud cover–sensitive ground-based solar, and without the emissions of fossil fuels or radioactive waste from nuclear power. "[SBSP] is a disruptive technology [in that] it could change the whole energy equation," says Frederick Best, director of the Center for Space Power (CSP) at Texas A&M University in College Station, Tex.

SPS O/W Alt Energies

Advantages of SBSP out weigh other alternative energies

National Security Space Office (NSSO), DOD organization responsible for national security decisions relating to space, 8/10//07, “Space Based Solar Power As an Opportunity for Strategic Security”, National Space Society, http://www.nss.org/settlement/ssp/library/
The SBSP Study Group found that while the United States requires a suite of energy options, and while many potential options exist, none offers the unique range of ancillary benefits and transformational capabilities as SBSP. It is possible that the world’s energy problems may be solved without resort to SBSP by revolutionary breakthroughs in other areas, but none of the alternative options will also simultaneously create transformational national security capabilities, open up the space frontier for commerce, greatly enable space transportation, enhance high‐paying, high‐tech jobs, and turn America into an exporter of energy and hope for the coming centuries.

SPS O/W Alt Energies—Solar Power

SPS is more efficient than terrestrial solar power

The Yomiuri Shimbun, 1/22/11, LexisNexis, “Space-based solar power set for its first test”

Space-based solar power generation, which is 10 times more efficient than earthbound generation, would be a major step forward in terms of fulfilling energy needs, as the strength of sunlight in space is about twice that on Earth, and there are four or five times the hours of sunlight due to the absence of clouds.
SPS can produce five times the energy of terrestrial solar power

Corey Binns, science and health writer, earned a masters degree from NYU’s Science, Health and Environmental Reporting Program 7/11, Popular Science, Vol 279, Iss 1, pg 64, Proquest

On the ground, solar power has its limitations. Solar cells are not especially efficient. It rains. The sun disappears at night. A spacebased solar panel can generate five times the energy of a similar panel on Earth by circumventing both weather and hours lost to darkness. A 2007 study by the National Space Society estimates that a halfmile- wide band of photovoltaics in geosynchronous orbit with Earth could generate the energy equivalent of all the oil remaining on the planet over the course of one year. Though costly, launching working solar satellites is possible today. It's transmitting the captured energy to Earth that presents a challenge-one that scientists are just starting to work on.

SPS has several benefits over terrestrial solar power

Aleksander Zidanšek et al, Associate Professor at the Faculty of Science and Mathematics, University of Maribor, works at the Institute "Jozef Stefan" and International Graduate School of Jozef Stefan, 4/11, Energy, Volume 36, Issue 4, “Solar orbital power: Sustainability analysis” SciVerse

Solar power plants on Earth are among the promising long-term energy options. While they are in principle capable of covering human demand for energy with lower environmental impact, they are nevertheless associated with many difficulties. Two of the major ones are the large terrestrial areas they occupy per unit power production, and their intermittent and time-varying nature.

The most serious challenge to use orbital solar power at the present state of the art is cost, mainly for transport of the power station to space, as well as effective, safe, and efficient power transmission to Earth, security of equipment in space, e.g. from the impact of meteorites, and international agreements regarding the rights to use and share space.

The advantages however are [3]:

1) no atmospheric obstruction and terrestrial surface limitations,

2) nearly continuous and constant solar energy intensity,

3) almost ideal heat sink (very low temperature),

4) practically unlimited space,

5) much smaller imposition on terrestrial surface,

6) weightless conditions diminish the need for structural materials,

7) less danger for humans in the case of accidents,

8) longer lifetime of equipment, since there is no corrosion.

9) simple energy distribution (via microwaves or laser beams, for example) and no need for pipelines, tankers, transport vehicles, etc., and less electric transmission lines,

10) possible additional application, for defense against collision of Earth with meteorites (e.g. powerful lasers designed to transport energy can be used to deflect dangerous meteorites) etc.

SPS O/W Alt Energies—Solar Power

SPS is more efficient and less environmentally harmful than ground based solar power

National Security Space Office (NSSO), DOD organization responsible for national security decisions relating to space, 8/10//07, “Space Based Solar Power As an Opportunity for Strategic Security”, National Space Society, http://www.nss.org/settlement/ssp/library/
Unlike terrestrial solar facilities, microwave receiving rectennas allow greater than 90% of ambient light to pass through, but absorb almost all of the beamed energy, generating less waste heat than terrestrial solar systems because of greater coupling efficiency. This means that the area underneath the rectenna can continue to be used for agricultural or pastoral purposes. To deliver any reasonably significant amount of base‐load power, ground solar would need to cover huge regions of land with solar cells, which are major sources of waste heat. As a result, these ground solar farms would produce significant environmental impacts to their regions. The simultaneous major increases to the regional temperature, plus the blockage of sunlight from the ground, will likely kill off local plants, animals and insects that might inhabit the ground below or around these ground solar farms. This means that that a SBSP rectenna has less impact on the albedo or reflectivity of the Earth than a terrestrial solar plant of equivalent generating capacity. Moreover, the energy provided could facilitate water purification and irrigation, prevent frosts, extend growing seasons (if a little of the energy were used locally) etc. In the plains of the U.S. (e.g., South Dakota, etc), in sub‐ Saharan Africa, etc. etc. there are vast areas of arable land that could be both productive farm land and sites for SBSP rectennas.

SPS is better than nuclear fusion and to solar energy from Earth 

Aleksander Zidanšek et al, Associate Professor at the Faculty of Science and Mathematics, University of Maribor, works at the Institute "Jozef Stefan" and International Graduate School of Jozef Stefan, 4/11, Energy, Volume 36, Issue 4, “Solar orbital power: Sustainability analysis” SciVerse

Nuclear fusion has been a promising source of cheap clean energy for a long time [40], [41] and [42] P.H. Rebut, Perspectives on nuclear fusion, Energy 18 (1993), pp. 1023–1031. Abstract | View Record in Scopus | Cited By in Scopus (4)[42]. In spite of significant multi-billion US $investments it is unlikely that any commercial power would be available in the next three decades [42]. The most optimistic scenario of ITER plans to introduce the first demonstration power plant called DEMO designed to produce 2000–4000 MW of power in the early 2030s, and put fusion power into the grid in the best case scenario in 2040. It can therefore not contribute to the reduction of environmental stress in the next 30 years, and other technologies are necessary for the transition period.

Solar photovoltaics on Earth are severely limited by a finite amount of insolation due to daily variations and weather fluctuations. In order to solve this problem it has been suggested to place the solar power plants in the desert areas with high average insolation. DESERTEC is a practical example of this idea [37]. It offers both environmental and social benefits via reduction of greenhouse gases on one hand and economic opportunities to underdeveloped countries. There are however many real or perceived risks associated, such as regulatory, political, and force majeure (which includes terrorism) [43]. Also, there is less than 40% of sunlight available in the best parts of the deserts close to the equator and without atmospheric influences. In addition to losses due to energy transport over large distances from the deserts to the metropolitan areas this increases the price of the DESERTEC concept so that it is comparable to solar orbital power. Large scale solar plants in the desert also change the albedo and thus usually contribute more to heating of the atmosphere as solar orbital satellites. In addition to a more stable practically 24-h a day supply of power from solar orbital satellites this presents a strong case for feasibility of large scale solar orbital power as compared to the power from the deserts.

Solar orbital power appears thus to be competitive both to nuclear fusion and to solar energy from Earth. This is consistent with the findings of Globus [18] who stated that the »wisest energy policy from an environmental perspective may be to encourage wind and ground solar, particularly on rooftops where no land is consumed, combined with a vigorous SSP development effort«. We concur that a combination of distributed, intermittent renewable energy production with the large scale and steady potential of SSP could prove best, especially when the space power fraction can be substantially built from lunar materials.

SPS—Solvency

The technology for space solar panels exists

Michael Fabey, defense reporter specializing in Defense Department contract analysis and investigative reporting, 8/29/06, Aerospace Daily & Defense Report, Volume 219, Number 40, “Air Force explores space-based solar power” Factiva

Harnessing the sun's energy from space for earthbound use would involve putting an extremely large solar panel into space, capturing the energy and then beaming the power back to the Earth's surface by microwaves or laser links. 

"The technology to build a Space Solar Power System is available now," said Darel Preble, president of the Space Solar Power Institute, in briefing documents reviewed recently by the Air Force. 

Perhaps the hardest technological hurdle needed to be overcome would be developing a rocket capable of putting the panels into space, Preble and other experts say. The currently planned expendable rockets won't be able to do the job. 

SPS can be implemented for $10 billion by 2025

Richard Kusiolek, 3/1/09, VIA Satellite, Vol. 24 Issue 3, “Space-based Solar Power Comes to Light” 

John Mankins, president of Space Power Association, a private, international organization that promotes space solar power, estimates with today's technology the project would cost $10 billion and be in place by 2025. "Energy from a solar power satellite would be transmitted in a coherent beam of low-intensity radio or light energy. An individual receiver on the ground might receive anywhere from 200 to 400 megawatts of power, up to 2,000 to 4,000 megawatts of power," he says. According to Mankins, "the development of space solar power must be an international undertaking and the U.S. should definitely play the leadership role in pulling together that effort."

Several U.S. federal agencies — Department of Energy, NASA, Department of Commerce — have reviewed the concept and concluded that it had no flaws and could be built. The U.S. Department of Defense's National Security Office has been reviewing the concept as a way of providing energy for global troop deployment. The U.S. Energy Policy Act of 2005 saw the largest budget increase for solar research in U.S. history (to $148 million), but that pales in comparison with two other efforts — the California Solar Initiative, a $3.4 billion project signed into law in August 2006, and Google's plans to install solar systems in what would be the largest solar electricity corporate campus ever built in California. Internationally, Japan's Mitsubishi Electric is taking a leading technology role in Asia, and Canada and India have expressed interested in such an electrical grid from space. Chinese, Japanese and European space agencies also are funding research-related space solar power energy projects.

The technology exists and can be put into effect within 15 years; the US must act now or be left behind

Economist, 6/23/11, www.economist.com/node/18864324 “Beam it down, Scotty”

Assuming all goes well, the next step will be to test the system in space. That could happen about five years from now, perhaps using a laser on the International Space Station to transmit solar power collected by its panels to Earth. Such an experimental system would deliver but a kilowatt of power, as a test. In 10-15 years Astrium hopes it will be possible to deploy a complete, small-scale orbiting power station producing significantly more than that from its own solar cells. 

Other researchers, in America and Japan, are also looking at using lasers rather than microwaves to transmit power through the atmosphere. NASA, America’s space agency, has started using them to beam energy to remotely controlled drones. Each stage of converting and transmitting power results in a loss of efficiency, but with technological improvements these losses are being reduced. Some of the latest solar cells, for instance, can covert sunlight into electricity with an efficiency of more than 40%. In the 1980s, 20% was thought good. 

NASA’s Hawaii experiment proves feasibility and 90% efficiency of SBSP

Mark Williamson PhD, Geochemistry, Virginia Polytechnic Institute & State University, 8/7/10, “May the Power Be with You”, Engineering and Technology, Ebsco 

In support of SSP’s feasibility, Solaren’s contract documentation cites a demonstration of wireless power transmission conducted by Nasa’s Jet Propulsion Lab in 2008 which transmitted RF energy over a distance of 148km between two Hawaiian islands, achieving “greater than 90 per cent conversion efficiency of RF energy to electricity”.

SPS—Solvency

Hawaii test and improving technology prove SBSP works

Adam Hadhazy, Writer for Scientific American, Editor-in-Chief for Portal to the Universe, 4/16/09, “Will Space-Based Solar Power Finally See the Light of Day?”, Scientific American, http://www.scientificamerican.com/article.cfm?id=will-space-based-solar-power-finally-see-the-light-of-day

Last year, U.S. and Japanese researchers crossed an important SBSP threshold when they wirelessly transmitted microwave energy between two Hawaiian islands about 90 miles (145 kilometers) apart, representing the distance through Earth's atmosphere that a transmission from orbit would have to penetrate, says Frank Little, associate director of the CSP. Many other technologies relevant to SBSP have made "enormous progress" in recent years, says John Mankins, who led the Hawaiian island test as chief operating officer and co-founder of Ashburn, Va.–based Managed Energy Technologies, LLC. A little over a decade ago, the best photovoltaic efficiency, or sunlight conversion into electricity, was 10 percent, Mankins says; now it can reach 40 percent. And satellite technology has also improved: Autonomous computer systems as well as advanced, lightweight building materials have also made leaps and bounds, he says.

Communication satellites prove SBSP will work

Adam Hadhazy, Writer for Scientific American, Editor-in-Chief for Portal to the Universe, 4/16/09, “Will Space-Based Solar Power Finally See the Light of Day?”, Scientific American, http://www.scientificamerican.com/article.cfm?id=will-space-based-solar-power-finally-see-the-light-of-day

The premise (and promise) of SBSP has been considered scientifically feasible since the late 1960s. The basic concept of beaming microwave frequencies to Earth from orbit has already been proved: A fleet of solar-powered communication satellites routinely beam various electromagnetic frequencies to ground receivers, linking cell phone calls or relaying TV signals to rooftop dishes, for example. Converting solar energy beamed from space into electricity in a power grid, however, has not yet been demonstrated.

SPS is feasible now—no breakthrough required

National Security Space Office (NSSO), DOD organization responsible for national security decisions relating to space, 8/10//07, “Space Based Solar Power As an Opportunity for Strategic Security”, National Space Society, http://www.nss.org/settlement/ssp/library/
The SBSP Study Group found that Space‐Based Solar Power is a complex engineering challenge, but requires no fundamental scientific breakthroughs or new physics to become a reality. Space‐Based Solar Power is a complicated engineering project with substantial challenges and a complex trade‐space not unlike construction of a large modern aircraft, skyscraper, or hydroelectric dam, but does not appear to present any fundamental physical barriers or require scientific discoveries to work. While the study group believes the case for technical feasibility is very strong, this does not automatically imply economic viability and affordability—this requires even more stringent technical requirements.

There are several options to get SPS operational

Aleksander Zidanšek et al, Associate Professor at the Faculty of Science and Mathematics, University of Maribor, works at the Institute "Jozef Stefan" and International Graduate School of Jozef Stefan, 4/11, Energy, Volume 36, Issue 4, “Solar orbital power: Sustainability analysis” SciVerse

We have analysed some economic, environmental and social aspects of sustainability for electricity production in solar space power plants using current technology. While space solar power is still way too expensive for launches from the Earth, there are several technological possibilities to reduce this price. For a large scale application of orbital power stations both environmental impact and costs can be significantly reduced. The first option is to build and employ reusable space vehicles for launching the satellites, instead of rockets, which is the main recommendation by NASA, and the second option is to build the satellites and rockets in space (e.g. on the Moon). An old NASA estimate shows that this would be economical for as few as 30 orbital satellites with 300 GWe of total power [17]. The costs could be even further reduced, if the first satellite is launched into the low Earth orbit, and then uses its produced energy to lift itself into a higher GEO orbit or even to the Moon [35]. If the satellites and rockets are then built on the Moon in robotic factories, we estimate that:

- The environmental impact of the orbital solar power plants would become significantly lower than for any Earth-based power plant except perhaps nuclear fusion. Measured by CO2 emissions, it would be about 0.5 kg per W of useful power, and this number would even decrease with improved technology and larger scope; - The production cost of the orbital solar power plants could also become significantly lower than for any Earth-based power plant except perhaps nuclear fusion. It 

SPS—Solvency

is estimated as about US $1 per W of useful power, and would also decrease with improved technology and larger scope; - The social impact of cheap and clean energy from space is more difficult to estimate, because space power satellites seem to be connected to a significant loss of jobs. It is however difficult to estimate the benefits of a large amount of cheap clean energy, which would most likely more than offset the negative effects of lost jobs, and we estimate that about 3 jobs would be created in the economy per 1 MW of installed useful power. One could therefore expect a net positive effect of solar power satellites on sustainability. These effects seem to be the most positive, if thermal power satellites are used, which are built in a robotic factory on the Moon and then launched into the GEO orbit. The concept presented in this paper has some significant advantages over many other proposed concepts for large scale energy production on Earth. For example, nuclear fusion promises to become a clean and cheap source of energy, however even in the best case scenario it can’t become operational before 2040. Solar orbital power concept can become operational in less than a decade and produce large amounts of energy in two decades. It is also important that the price as well as environmental impact of solar orbital power are expected to decrease with scale. In addition to expected increase in employment this makes solar orbital power an important alternative to other sustainable energy sources.

SPS—Solvency—Continued Development
SPS uses constantly developing and extremely accurate fiber laser to hit small receiver

The Economist, 6/23/11, “Beam it down, Scotty”, The Economist, http://www.economist.com/node/18864324

This summer, Stephen Sweeney and his colleagues will test a laser that would do the job which Asimov assigned to microwaves. Certainly, microwaves would work: a test carried out in 2008 transmitted useful amounts of microwave energy between two Hawaiian islands 148km (92 miles) apart, so penetrating the 100km of the atmosphere would be a doddle. But microwaves spread out as they propagate. A collector on Earth that was picking up power from a geostationary satellite orbiting at an altitude of 35,800km would need to be spread over hundreds of square metres. Using a laser means the collector need be only tens of square metres in area. Dr Sweeney’s team, working in collaboration with Astrium, a satellite-and-space company that is part of EADS, a European aerospace group, will test the system in a large aircraft hangar in Germany. The beam itself will be produced by a device called a fibre laser. This generates the coherent light of a laser beam in the core of a long, thin optical fibre. That means the beam produced is of higher quality than other lasers, is extremely straight (even by the exacting standards of a normal laser beam) and can thus be focused onto a small area. Another bonus is that such lasers are becoming more efficient and ever more powerful. In the case of Dr Sweeney’s fibre laser, the beam will have a wavelength of 1.5 microns, making it part of the infra-red spectrum. This wavelength corresponds to one of the best windows in the atmosphere. The beam will be aimed at a collector on the other side of the hangar, rather than several kilometres away. The idea is to test the effects on the atmospheric window of various pollutants, and also of water vapour, by releasing them into the building.

SPS—Solvency—Economic

50% energy retention makes SPS highly economic

Keith Henson, electrical engineer, founder of L5 Society, 6/3/11, “Space Solar Power – Recent Conceptual Progress”, The Oil Drum, http://www.theoildrum.com/node/7898?

At 50% loss electricity-in space to electricity-on-the-ground, the cost is doubled from one cent per kWh to two.  On the other hand, that's 40 times less cost than transmitting the same power over wires for the same distance.

SPS—Solvency—Assembly
SPS will be launched in small payloads and robotically assembled—vastly cuts expenses

National Security Space Office (NSSO), DOD organization responsible for national security decisions relating to space, 8/10//07, “Space Based Solar Power As an Opportunity for Strategic Security”, National Space Society, http://www.nss.org/settlement/ssp/library/
Here simplicity is the metric to be maximized. Past designs relied on very large components and huge numbers of astronauts (with supporting space infrastructure), which introduced significant up‐front cost and complexity. New designs seek to maximize modularity, robotic assembly, and components that can be launched in smaller payloads. On‐orbit manufacture from raw materials is also an option, obviating the need for advance testing and tolerance of vibrations because of aerodynamic loads during launch.

SPS—Solvency—Energy Payback
Energy payback for SPS could take less than a year

National Security Space Office (NSSO), DOD organization responsible for national security decisions relating to space, 8/10//07, “Space Based Solar Power As an Opportunity for Strategic Security”, National Space Society, http://www.nss.org/settlement/ssp/library/
Even considering the energy cost of launch, SBSP systems do payback the energy to construct and launch. In fact, SBSP systems have net energy payback times (<1 year except for very small 0.5 GW plants) well within their multi‐decade operational lifetimes. Payback times are equivalent and perhaps faster than terrestrial solar thermal power (Zerta et al, 2004). The reason for this is that an equivalent area in space receives 8‐10 times the energy flux for the annual average, and as much as 30‐40 times the energy flux in a given week than the same area located on a favorable place on the ground after considering day/night, summer/winter, and dust/weather cycles. Prior analyses suggest that the resulting energy payback (time to recover the energy used in deploying a power system) for SBSP is equivalent to or less than (perhaps as little as 1⁄2) comparable ground solar baseload power systems (which includes energy storage capacity for 24/7 usage, and pay back in 1.6‐1.7 years).

SPS—Solvency—Lasers

Windows in atmosphere and infrared lasers make SPS safe, efficient, and constant energy

Stephen Sweeney, PhD, Professor of Physics, University of Surrey, EPSRC Leadership Fellow, Head of Photonics Group, 7/11/11, “Beaming Solar Power from Outer Space”, PV Insider, http://news.pv-insider.com/photovoltaics/beaming-solar-power-space
The most challenging aspect of the technology is the effective transmission of energy without losing power over the huge distances and the different atmospheric conditions involved. A laser system, for example, is sensitive to atmospheric conditions, with the potential for a sizeable reduction in power level when passing through clouds. Without the guarantee of constant power, this means that currently the solar ray could not be used as the single source of power for applications. To circumvent this, work is currently underway based on using satellites to convert sunlight into an infrared laser beam, targeted to a receiving 'spot' on the Earth's surface where it is captured by an array of highly efficient photovoltaic cells. In this way the sun's full energy can be captured 24 hours a day, with no deterioration in power through the atmosphere due to a transmission “window” in the atmosphere in a particular part of the infrared spectrum. The laser is designed to work at a long wavelength - as opposed to visible short wavelengths or harmful Ultraviolet rays - and is therefore safe to humans and animals. Despite crossing distances of around 20,000 kilometres, it is believed that the beam can be guided to an accuracy of 10-30 metres. Initial ground based trials are in progress and a first prototype is expected to be launched into space in 2016 to beam low levels of energy, and the technology scaled up to the point where many megawatts of power will stream into energy grids.

Lasers reduce the satellite and receiver sizes—reduces launch costs

Adam Hadhazy, Writer for Scientific American, Editor-in-Chief for Portal to the Universe, 4/16/09, “Will Space-Based Solar Power Finally See the Light of Day?”, Scientific American, http://www.scientificamerican.com/article.cfm?id=will-space-based-solar-power-finally-see-the-light-of-day

Some think that SBSP efforts should zero in on lasers rather than microwave transmission to avoid this and other confounding issues. "I think an approach using microwaves is doomed," N.Y.U.'s Hoffert says. Given the necessary size of microwave transmitters and their solar arrays, "it's a huge capital investment before you get one kilowatt of power," he adds. A higher efficiency, laser-based approach would require far smaller satellites and transmitters, perhaps requiring just one launch, Hoffert notes. One proposal involves capturing sunlight in space via photovoltaics, converting the energy into a visible or an infrared laser and then beaming this concentrated light onto existing solar panel arrays in the desert around the clock. Weather can disrupt laser transmissions, however, and Hoffert says other technical hurdles remain for both microwave and laser light approaches.

SPS—Solvency—Tech, Cost 


SPS solves—economically competitive and technologically feasible 
Ben Bova, 8, president emeritus of the National Space Society and the author of nearly 120 nonfiction books and futuristic novels, including "Powersat," a novel about building the first solar power satellite, October 12, 2008, (The Washington Post, An Energy Fix Written in the Stars, http://www.washingtonpost.com/wp-dyn/content/article/2008/10/10/AR2008101002450.html)

Right now, the United States is shelling out about $700 billion a year for foreign oil. With world demand for energy increasing, gas prices will head toward $10 per gallon during your administration -- unless you make some meaningful changes. That's where space technology can help -- and create new jobs, even whole new industries, at the same time. You'll have to make some hard choices on energy. Nuclear power doesn't emit greenhouse gases, but it has radioactive wastes. Hydrogen fuels burn cleanly, but hydrogen is expensive to produce and hard to distribute by pipeline. Wind power works in special locations, but most people don't want huge, noisy wind turbines in their backyards. Solar energy is a favorite of environmentalists, but it works only when the sun is shining. But that's the trick. There is a place where the sun never sets, and a way to use solar energy for power generation 24 hours a day, 365 days a year: Put the solar cells in space, in high orbits where they'd be in sunshine all the time. You do it with the solar power satellite (SPS), a concept invented by Peter Glaser in 1968. The idea is simple: You build large assemblages of solar cells in space, where they convert sunlight into electricity and beam it to receiving stations on the ground. The solar power satellite is the ultimate clean energy source. It doesn't burn an ounce of fuel. And a single SPS could deliver five to 10 gigawatts of energy to the ground continually. Consider that the total electrical-generation capacity of the entire state of California is 4.4 gigawatts. Conservative estimates have shown that an SPS could deliver electricity at a cost to the consumer of eight to 10 cents per kilowatt hour. That's about the same as costs associated with conventional power generation stations. And operating costs would drop as more orbital platforms are constructed and the price of components, such as solar voltaic cells, is reduced. Solar power satellites could lower the average taxpayer's electric bills while providing vastly more electricity. They would be big -- a mile or more across. Building them in space would be a challenge, but not an insurmountable one: We already know how to construct the International Space Station, which is about the size of a football field. And the SPS doesn't require any new inventions. We have the technology at hand. Basically, an SPS needs solar voltaic cells to convert sunlight into electricity and microwave transmitters to beam the energy to the ground. We've been using solar cells to power spacecraft since the 1950s. Solar cells are in our pocket calculators, wristwatches and other everyday gadgetry. You can buy them over the Internet. Microwave transmitters are also a well-developed technology. There's one in almost every kitchen in the nation, in the heart of our microwave ovens. Some people worry about beaming gigawatts of microwave energy to the ground. But the microwave beams would be spread over a wide area, so they wouldn't be intense enough to harm anyone. Birds could fly through the thinly spread beams without harm. Nevertheless, it would be best for the receiving stations to be set up in unpopulated areas. The deserts of the American Southwest would be an ideal location. You could gain votes in Arizona, New Mexico, Nevada and California! It's ironic, but when solar power satellites become commonplace, the desert wastes of the Sahara and the Middle East could become important energy centers even after the last drop of oil has been pumped out of them. SPS receiving stations could also be built on platforms at sea; Japan has already looked into that possibility.  I admit, solar power satellites won't be cheap. Constructing one would cost about as much as building a nuclear power plant: on the order of $1 billion. That money, though, needn't come from the taxpayers; it could be raised by the private capital market. Oil companies invest that kind of money every year in exploring for new oil fields. But the risk involved in building an SPS, as with any space operation, is considerable, and it could be many years or even decades before an investment begins to pay off. So how can we get private investors to put their money into solar power satellites? This nation tackled a similar situation about a century ago, when faced with building big hydroelectric dams. Those dams were on the cutting edge of technology at the time, and they were risky endeavors that required hefty funding. The Hoover Dam, the Grand Coulee Dam and others were built with private investment -- backed by long-term, low-interest loans guaranteed by the U.S. government. They changed the face of the American West, providing irrigation water and electrical power that stimulated enormous economic growth. Phoenix and Las Vegas wouldn't be on the map except for those dams. Solar power satellites could be funded through the same sort of government-backed loans. Washington has made such loan guarantees in the past to help troubled corporations such as Chrysler and Lockheed. Why not use the same technique to encourage private investment in solar power satellites? If we can bail out Wall Street, why not spend a fraction of that money to light up Main Street? What's more, a vigorous SPS 
CONTINUED
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program would provide a viable market for private companies, such as SpaceX and Virgin Galactic, that are developing rocket launchers. Like most new industries, these companies are caught in a conundrum: They need a market that offers a payoff, but no market will materialize until they can prove that their product works. The fledgling aircraft industry faced this dilemma in the 1920s. The federal government helped provide a market by giving it contracts to deliver mail by air, which eventually led to today's commercial airline industry. A vigorous SPS program could provide the market that the newborn private space-launch industry needs. And remember, a rocket launcher that can put people and payloads into orbit profitably can also fly people and cargo across the Earth at hypersonic speed. Anywhere on Earth can be less than an hour's flight away. That's a market worth trillions of dollars a year. It will take foresight and leadership to start a solar power satellite program. That's why, Mr. Future President, I believe that you should make it NASA's primary goal to build and operate a demonstration model SPS, sized to deliver a reasonably impressive amount of electrical power -- say, 10 to 100 megawatts -- before the end of your second term. Such a demonstration would prove that full-scale solar power satellites are achievable. With federal loan guarantees, private financing could then take over and build satellites that would deliver the gigawatts we need to lower our imports of foreign oil and begin to move away from fossil fuels. I know that scientists and academics will howl in protest. They want to explore the universe and don't care about oil prices or building new industries. But remember, they howled against the Apollo program, too. They wanted the money for their projects, not to send a handful of fighter jocks to the moon. What they failed to see was that Apollo produced the technology and the trained teams of people that have allowed us to reach every planet in the solar system.

A vigorous SPS program will also produce the infrastructure that will send human explorers back to the moon and on to Mars and beyond. It could also spur young students' interest in space, science and cutting-edge technology. Americans are a frontier people at heart. We have a frontier that begins a scant hundred miles overhead and contains more riches of energy and raw materials than the entire Earth can provide. Mr. Future President, if we use these resources wisely, we can assure prosperity and peace for the world -- and you have the opportunity to write your name in capital letters across the skies. 
 
SPS—Solvency—Tech, Heg

SPS is technologically viable and a government program is key to hegemony
Cox, 11 [William John, retired prosecutor and public interest lawyer, author and political activist, The Peoples Voice, March 26, http://www.thepeoplesvoice.org/TPV3/Voices.php/2011/03/26/the-race-for-space-solar-energy, BJM]

Space-solar energy is the greatest source of untapped energy which could, potentially, completely solve the world’s energy and greenhouse gas emission problems. The technology currently exists to launch solar-collector satellites into geostationary orbits around the Earth to convert the Sun’s radiant energy into electricity 24 hours a day and to safely transmit the electricity by microwave beams to rectifying antennas on Earth. Following its proposal by Dr. Peter Glaser in 1968, the concept of solar power satellites was extensively studied by the U.S. Department of Energy (DOE) and the National Aeronautics and Space Administration (NASA). By 1981, the organizations determined that the idea was a high-risk venture; however, they recommended further study. With increases in electricity demand and costs, NASA took a "fresh look" at the concept between 1995 and 1997. The NASA study envisioned a trillion-dollar project to place several dozen solar-power satellites in geostationary orbits by 2050, sending between two gigawatts and five gigawatts of power to Earth. The NASA effort successfully demonstrated the ability to transmit electrical energy by microwaves through the atmosphere; however, the study’s leader, John Mankins, now says the program "has fallen through the cracks because no organization is responsible for both space programs and energy security." The project may have remained shelved except for the military’s need for sources of energy in its campaigns in Iraq and Afghanistan, where the cost of gasoline and diesel exceeds $400 a gallon. A report by the Department of Defense’s National Security Space Office in 2007 recommended that the U.S. "begin a coordinated national program" to develop space-based solar power. There are three basic engineering problems presented in the deployment of a space-based solar power system: the size, weight and capacity of solar collectors to absorb energy; the ability of robots to assemble solar collectors in outer space; and the cost and reliability of lifting collectors and robots into space. Two of these problems have been substantially solved since space-solar power was originally proposed. New thin-film advances in the design of solar collectors have steadily improved, allowing for increases in the efficiency of energy conversion and decreases in size and weight. At the same time, industrial robots have been greatly improved and are now used extensively in heavy manufacturing to perform complex tasks. The remaining problem is the expense of lifting equipment and materials into space. The last few flights of the space shuttle this year will cost $20,000 per kilogram of payload to move satellites into orbit and resupply the space station. It has been estimated that economic viability of space solar energy would require a reduction in the payload cost to less than $200 per kilogram and the total expense, including delivery and assembly in orbit, to less than $3,500 per kilogram. Although there are substantial costs associated with the development of space-solar power, it makes far more sense to invest precious public resources in the development of an efficient and reliable power supply for the future, rather than to waste U.S. tax dollars on an ineffective missile defense system, an ego trip to Mars, or $36 billion in risky loan guarantees by the DOE to the nuclear power industry. With funding for the space shuttle ending next year and for the space station in 2017, the United States must decide upon a realistic policy for space exploration, or else it will be left on the ground by other nations, which are rapidly developing futuristic space projects.

We don’t link to their solvency deficits—the plan jumpstarts investments that make SPS viable 
Hsu 10. Feng, PhD in Engineering, Former head of the NASA GSFC risk management function, and was the GSFC lead on the NASA-MIT joint project for risk-informed decision-making support on key NASA programs, has over 90 publications and is coauthor of two books and co-chair of several technical committees, 12-2010, “Harnessing the Sun: Embarking on Humanity's Next Giant Leap,” Online Journal of Space Communication, http://spacejournal.ohio.edu/issue16/hsu.html

Why solar energy from space? Is it technologically feasible? Is it commercially viable? My answer is positively and absolutely yes. One of the reasons that less than one percent of the world's energy currently comes from the sun is due to high photovoltaic cell costs and PV inefficiencies in converting sunlight into electricity. Based on existing technology, a field of solar panels the size of the state of Vermont will be needed to power the electricity needs of the whole U.S. And to satisfy world consumption will require some one percent of the land used for agriculture worldwide. Hopefully this will change when breakthroughs are made in conversion efficiency of PV cells and in the cost of producing them, along with more affordable and higher capacity batteries. Roughly 7 to 20 times less energy can be harvested per square meter on earth than in space, depending on location. Likely, this is a principal reason why Space Solar Power has been under consideration for over 40 years. Actually, as early as 1890, inventor of wireless communication Nikola Tesla wrote about the means for broadcasting electrical power without wires. Tesla later addressed the American Institute of Electrical Engineers to discuss his attempts to demonstrate long-distance wireless power transmission over the surface of the earth. He said, "Throughout 
CONTINUED
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space there is energy. If static, then our hopes are in vain; if kinetic - and this we know it is for certain - then it is a mere question of time when men will succeed in attaching their machinery to the very wheel work of nature."[4] Dr. Peter Glaser first developed the concept of continuous power generation from space in 1968[5]. His basic idea was that satellites in geosynchronous orbit would be used to collect energy from the sun. The solar energy would be converted to direct current by solar cells; the direct current would in turn be used to power microwave generators in the gigahertz frequency range. The generators feed a highly directive satellite-borne antenna, which beamed the energy to earth. On the ground, a rectifying antenna (rectenna) converted the microwave energy to direct current, which, after suitable processing, was to be fed into the terrestrial power grid. A typical Solar Power Satellite unit - with a solar panel area of about 10 square km, a transmitting antenna of about 2 km in diameter, and a rectenna about 4 km in diameter - could yield more than1 GW electric power, roughly equivalent to the productive capability of a large scale unit of a nuclear power station. Two critical aspects that have motivated research into SPS systems are: 1) the lack of attenuation of the solar flux by the earth's atmosphere, and 2) the twenty-four-hour availability of the energy, except around midnight during the predictable periods of equinox. The Technological and Commercial Viability of SPS Among the key technologies of Solar Power Satellites are microwave generation and transmission techniques, wave propagation, antennas and measurement calibration and wave control techniques. These radio science issues cover a broad range, including the technical aspects of microwave power generation and transmission, the effects on humans and potential interference with communications, remote sensing and radio-astronomy observations. Is SPS a viable option? Yes, in my opinion, it can and should be a major source of base-load electricity generation powering the needs of our future. SPS satisfies each of the key criteria except for cost based on current space launch and propulsion technology. We all know that the expense of lifting and maneuvering material into space orbit is a major issue for future energy production in space. The development of autonomous robotic technology for on-orbit assembly of large solar PV (or solar thermal) structures along with the needed system safety and reliability assurance for excessively large and complex orbital structures are also challenges. Nevertheless, no breakthrough technologies or any theoretical obstacles need to be overcome for a solar power satellite demonstration project to be carried out. Our society has repeatedly overlooked (or dismissed) the potential of space based solar power. The U.S. government funded an SPS study totaling about 20 million dollars in the late 1970s at the height of the early oil crisis, and then practically abandoned this project with nearly zero dollars spent up to the present day. A government funded SPS demonstration project is overdue. Ralph Nansen, a friend of mine, who was the former project manager of the Apollo program at Boeing and who later managed the DOE-NASA funded SSP proof of concept study in the late 1970s, detailed the Boeing study in his excellent 1995 book Sun Power: The Global Solution for the Coming Energy Crisis[6]. In 2009, he authored another book entitled Energy Crisis: Solution From Space[7]. I highly recommend the reading of each of these two books for those interested in this topic. Of course, Dr. Peter Glaser's 1968 book and other papers[8] are superb reading on this topic as well. What I really want to point out here is that we can solve the cost issue and make Solar Power Satellites a commercially viable energy option. We can do this through human creativity and innovation on both technological and economic fronts. Yes, current launch costs are critical constraints. However, in addition to continuing our quest for low cost RLV (reusable launch vehicle) technologies, there are business models for overcoming these issues.

SPS—Affordable

Launch costs for SPS allows for price of energy to be half that of coal

Keith Henson, electrical engineer, founder of L5 Society, 6/3/11, “Space Solar Power – Recent Conceptual Progress”, The Oil Drum, http://www.theoildrum.com/node/7898?

Conventional use of Skylon will deliver about 5 tons per flight to GEO.  For a three per hour flight rate, that's 15 tons per hour.  By adding $5 B of lasers (and the GEO bounce mirrors), laser boosting a sub orbital payload will put 60 tons per hr in GEO, that is, 4 times as much. In calculating the economics the following assumptions are made: Operating this transport system 90% of the time, it lifts 8000 h/yr x 60 t/h or 480,000 t per year.  (That would support a substantial power satellite production.)  At 5000 t/GW, it would make 96 GW per year (19 five GW power satellites). At a price of $1.6 B/GW (2 cents per kWh paid off over ten years), the revenue stream from selling power satellites would be over $150 B per year. To put the addition of laser powered second stages in context, the same flight rate would allow four times as much cargo to GEO for the same cost in Skylon launches.  The capital cost for the lasers ($500 M/year expensed at 10%/year) is about $1/kg when spread over 480,000 tons of cargo per year and it drives the lift cost for parts down to under $100/kg.  The cost to GEO (not LEO) would come down to under $100/kg, which is the magic number for two cent per kWh power, i.e., half the price of coal (or less).

SPS has been cost competitive with other energy sources since the 70’s

Mark Williamson PhD, Geochemistry, Virginia Polytechnic Institute & State University, 8/7/10, “May the Power Be with You”, Engineering and Technology, Ebsco 

Ralph Nansen, former solar- power satellite programme manager for Boeing and author of the 2009 book ‘energy Crisis: Solution from Space’, has been involved with the concept since the late 1970s when Boeing began its study of a solar- power satellite. While recog- nising that technology has advanced significantly since then, Nansen told E&T that “the technology available at the time was advanced enough to proceed with development” despite what naysayers believed. For example, proclaims Nansen, “the solar cells we selected for the Boeing satellite were single crystal silicon (only 2mm thick), 16.5 per cent efficient, and had a very long potential life in orbit because they were so thin”. Of course, this also made them light. Nansen also asserts that the projected costs for mass- produced cells were “low enough to make the satellite energy cost- competitive with other sources”.

Reusable, low cost launch systems are possible

Mark Williamson PhD, Geochemistry, Virginia Polytechnic Institute & State University, 8/7/10, “May the Power Be with You”, Engineering and Technology, Ebsco 

As for launch costs, he cites a proposal to use a “two-stage, fully-reusable flyback system” based on Apollo-Saturn rocket stages that could have brought costs down, were it not for a “misguided” decision to develop the Space Shuttle instead. The Shuttle was “an unfortunate configuration that has actually inhibited the development of fully reusable launch systems, while creating an image that low-cost space transportation is impossible”, says Nansen. Whatever the reason, industry’s wish for low-cost access to space remains unfulfilled.

Increased SPS missions will significantly drive down launch costs

Mark Williamson PhD, Geochemistry, Virginia Polytechnic Institute & State University, 8/7/10, “May the Power Be with You”, Engineering and Technology, Ebsco 

With launches of five-tonne satellites currently costing upwards of $50m, “the cost of launch is certainly a hurdle”, confirms Mankins. “However, launch costs are driven by markets more than anything else,” he says, and launches are so expensive because there are so few of them per year. In fact, in Mankins’s opinion, the emergence of a large new commercial market for launches, such as SSP,“ will bring down the cost dramati- cally of getting to space”.

SPS—Synthetic Fuels

SPS has the greatest potential of any energy source—uses from base-load energy to synthetic fuel

National Security Space Office (NSSO), DOD organization responsible for national security decisions relating to space, 8/10//07, “Space Based Solar Power As an Opportunity for Strategic Security”, National Space Society, http://www.nss.org/settlement/ssp/library/
The magnitude of the looming energy and environmental problems is significant enough to warrant consideration of all options, to include revisiting a concept called Space Based Solar Power (SBSP) first invented in the United States almost 40 years ago. The basic idea is very straightforward: place very large solar arrays into continuously and intensely sunlit Earth orbit (1,366 watts/m2) , collect gigawatts of electrical energy, electromagnetically beam it to Earth, and receive it on the surface for use either as baseload power via direct connection to the existing electrical grid, conversion into manufactured synthetic hydrocarbon fuels, or as low‐intensity broadcast power beamed directly to consumers.
A single kilometer‐wide band of geosynchronous earth orbit experiences enough solar flux in one year to nearly equal the amount of energy contained within all known recoverable conventional oil reserves on Earth today. This amount of energy indicates that there is enormous potential for energy security, economic development, improved environmental stewardship, advancement of general space faring, and overall national security for those nations who construct and possess a SBSP capability.

SBSP can be used to develop syngas and breach gap between fossil fuel and electric economy 

National Security Space Office (NSSO), DOD organization responsible for national security decisions relating to space, 8/10//07, “Space Based Solar Power As an Opportunity for Strategic Security”, National Space Society, http://www.nss.org/settlement/ssp/library/
For those applications that favor or rely upon liquid hydrocarbon fuels, America’s national labs are pursuing several promising avenues of research to manufacture carbon‐neutral synthetic fuels (synfuels) from direct solar thermal energy or radiated/electrical SBSP. The lab initiatives are developing technologies to efficiently split energy‐neutral feedstocks or upgrade lower‐ grade fuels (such as biofuels) into higher energy density liquid hydrocarbons. Put plainly, SBSP could be utilized to split hydrogen from water and the carbon monoxide (syngas) from carbon dioxide which can then be combined to manufacture any desired hydrocarbon fuel, including gasoline, diesel, kerosene and jet fuel. This technology is still in its infancy, and significant investment will be required to bring this technology to a high level of technical readiness and meet economic and efficiency goals. This technology enables a carbon‐neutral (closed carbon‐cycle) hydrocarbon economy driven by clean renewable sources of power, which can utilize the existing global fuel infrastructure without modification. This opportunity is of particular interest to traditional oil companies. The ability to use renewable energy to serve as the energy feedstock for existing fuels, in a carbon neutral cycle, is a “total game changer” that deserves significant

Politics – SPS Popular—Lobbyist/Milt. 

SSP has massive support among all special interest groups, lobbyists, and the military 

NSSO (National Security Space Office), DoD department for space security 10/10/07, http://www.nss.org/settlement/ssp/library/final-sbsp-interim-assessment-release-01.pdf
The SBSP Study Group found that SBSP is an idea that appears to generate significant interest and support across a broad variety of sectors. Compared to other ideas either for space exploration or alternative energy, Space‐Based Solar Power is presently not a publicly well‐known idea, in part because it has no organizational advocate within government, and has not received any substantial funding or public attention for a significant period of time. Nevertheless, DoD review team leaders were virtually overwhelmed by the interest in Space‐Based Solar Power that they discovered. What began as a small e‐mail group became unmanageable as the social network & map‐of‐expertise expanded and word spread. To cope, study leaders were forced to move to an on‐line collaborative group with nearly daily requests for new account access, ultimately growing to over 170 aerospace and policy experts all contributing pro‐bono. This group became so large, and the need to more closely examine certain questions so acute, that the group had to be split into four additional groups. As word spread and enthusiasm grew in the space advocacy community, study leaders were invited to further expand to an open web log in collaboration with the Space Frontier Foundation. The amount of media interest was substantial. Activity was so intense that total e‐mail traffic for the study leads could be as high as 200 SBSP‐related e‐mails a day, and the sources of interest were very diverse.USAF Security Forces, and installations personnel, all of which have an interest in clean, low environmental‐impact energy sources, and especially sources that are agile without a long, vulnerable, and continuing logistics chain. There was clear interest from both traditional “big aerospace,” and the entrepreneurial space community. Individuals from each of the major American aerospace companies participated and contributed. The subject was an agenda item for the Space Resources Roundtable, a dedicated industry group. Study leaders were made aware of significant and serious discussions between aerospace companies and several major energy and construction companies both in and outside of United States. As the study progressed the study team was invited to brief in various policy circles and think tanks, including the Marshall Institute, the Center for the Study of the Presidency, the Energy Consensus Group, the National Defense Industry Association, the Defense Science Board, the Department of Commerce’s Office of Commercial Space, and the Office of Science and Technology Policy (OSTP). Interest in the idea was exceptionally strong in the space advocacy community, particularly in the Space Frontier Foundation (SFF), National Space Society (NSS), Space Development Steering Committee, and Aerospace Technology Working Group (ATWG), all of which hosted or participated in events related to this subject during the study period.
Politics – SPS Popular—Public

The public overwhelming supports SSP

NSSO (National Security Space Office), DoD department for space security 10/10/07, http://www.nss.org/settlement/ssp/library/final-sbsp-interim-assessment-release-01.pdf
There is reason to think that this interest may extend to the greater public. The most recent survey indicating public interest in SBSP was conducted in 2005 when respondents were asked where they prefer to see their space tax dollars spent. The most popular response was collecting energy from space, with support from 35% of those polled—twice the support for the second most popular response, planetary defense (17%)—and three times the support for the current space exploration goals of the Moon (4%) / Mars(10%). How does one account for such significant interest? Perhaps it is because SBSP lies “at the intersection of missionary and mercenary”—appealing both to man’s idealism and pragmatism, the United States’ special mission in the world and her citizens’ faith in business and technology. As an ambitious and optimistic project, it excites the imagination with its scale and grandeur, besting America’s previous projects, and opening new frontiers. 

SPS—K/2 Space Exploration

US action key to future space exploration and development  

James M. Snead, President of Spacefaring Institute LLC, senior member of the American Institute of Aeronautics and Astronautics, 4/4/09 http://www.thespacereview.com/article/1364/1 “The vital need for America to develop space solar power” 
Planning and executing a rational US energy policy that undertakes the development of SSP will jump-start America on the path to acquiring the mastery of industrial space operations we need to become a true spacefaring nation. This path will follow our nation’s hard-earned success, as seafarers and aviators, of building a world-leading maritime industry in the 18th and 19th centuries and an aviation industry in the 20th century. With this new spacefaring mastery, today’s dreams of expanded human and robotic exploration of space, of humans on Mars, of space colonies, of lunar settlements, and so on, will all move from the realm of wishful daydreams into an exciting future of actionable possibilities. The goal of nearly all American pro-space organizations is to make such a future a reality. Energetically supporting the incorporation of SSP into US energy planning and strongly advocating for the start of the development of SSP is how pro-space organizations can now take action to make their vision part of America’s broad-based spacefaring future. This is, indeed, a win-win opportunity that we cannot afford to miss. 

SSP catalyzes all other space programs 

NSSO (National Security Space Office), DoD department for space security 10/10/07, http://www.nss.org/settlement/ssp/library/final-sbsp-interim-assessment-release-01.pdf
Several major challenges will need to be overcome to make SBSP a reality, including the creation of low‐cost space access and a supporting infrastructure system on Earth and in space. Solving these space access and operations challenges for SBSP will in turn also open space for a host of other activities that include space tourism, manufacturing, lunar or asteroid resource utilization, and eventually settlement to extend the human race. 

SPS—K/2 U.S. Leadership

U.S. action key now—otherwise risk falling behind power curve

Michael Snead, senior member of the American Institute of Aeronautics and Astronautics (AIAA) a past chair of the AIAA’s Space Logistics Technical Committee, and the founder and president of the Spacefaring Institute LLC, 5/12/09, “The Vital Need for America to Develop Space Solar Power”, http://spacefaringamerica.net/2008/12/14/25--space-solar-power-and-americas-energy-future-part-6.aspx

In the words of futurist Joel Arthur Barker, this paper is a scouting expedition to explore the terrain of the U.S.’s and the world’s energy supply futures. The report coming back is that the world’s forthcoming transformation to a sustainable energy future is, for the United States, an opportunity comparable to the opening of the American west in the 1800’s. In terms of the scale of investment, new business formation, jobs creation, technology advancement, and intellectual property development, transitioning to sustainable energy will be the massive technological and economic powerhouse of the 21st century. Wisely understanding and acting on this opportunity without hesitation should be the strongly-held expectation of all Americans and the clear objective of the energy policy and programs of the next presidential administration. Failing to understand and act will create a disaster where the U.S. literally falls behind the “power curve” of the supply of energy needed to sustain a reasonable standard of living and its role as a great nation.

Up to US to feed rising world energy demands through SPS

Taylor Dinerman, consultant for the US Defense Department, Senior Editor at the Hudson Institute’s New York office, 10/22/07, “China, the US, and space solar power”, http://www.thespacereview.com/article/985/1

Our world’s civilization is going to need all the energy it can get, especially in about fifty years when China, India, and other rising powers find their populations demanding lifestyles comparable to those they now see the West enjoying. Clean solar power from space is the most promising of large-scale alternatives. Other sources such as nuclear, wind, or terrestrial solar will be useful, but they are limited by both physics and politics. Only space solar power can be delivered in amounts large enough to satisfy the needs of these nations. As a matter of US national security it is imperative that this country be able to fulfill that worldwide demand. Avoiding a large-scale future war over energy is in everyone’s interest.

Fed K/2 SPS

Private enterprise will fail – to investors the risk outweighs the reward

Nader Elhefnawy, Former Professor at the University of Miami, Lecturer on Space Policy, 9/2/08 “Market romanticism and the outlook for private space development” http://www.thespacereview.com/article/1199/1

Last year in my article “The rise and fall of great space powers” (The Space Review, August 27, 2007), I wrote that the future of space development remains open, the parts to be played by nation-states, private investors, and larger international arrangements yet to be established. This is, perhaps, an unconventional view, as many observers of the scene have all but written off NASA and other national space programs and instead put their faith in entrepreneurs like Richard Branson. Nonetheless, there is great reason to be skeptical that private enterprise will singlehandedly get the space age back on the rails it seems to have fallen off of in the 1970s. One reason why this argument is rarely made is simple fashion: the predominance of neoliberal economic thinking which, especially, in its most vulgarized form, tends toward the idea that “private good, public bad,” which underlies the common view. However, the premises of neoliberalism themselves offer as much grounds as anything else for doubting the rosier visions of private-led, market-oriented space development. After all, the theory has its roots in classical economics, which supports markets on very particular grounds: that people are self-interested actors who seek to maximize their benefit (generally measurable in dollars and cents). Self-interested actors tend to look for safe investments that will yield high gains, and do so quickly, relative to other lines of activity. In practice, this means trade-offs between one good and another—a higher level of risk tolerated for the promise of a higher return, for instance. Space appears to hold the promise of literally astronomical returns when the energy resources, raw materials, and sheer volume of the solar system are considered. Nonetheless, the rewards are unlikely to be reaped for a very long time to come, so that anyone attempting a viable enterprise has to content themselves with rather more modest rewards. Additionally, even these tend to be of a big-ticket, long-range, and high-risk kind. The disappointment of the high expectations surrounding the market for commercial satellite services in the late 1990s, most strongly identified with the Iridium, Globalstar, and Teledesic ventures, is a perfect example, one that seems all but forgotten given how rarely it’s mentioned in these discussions. The obstacles are far greater with the kinds of activities likely to yield a new space age—like space-based energy production, mining, manufacturing, and settlement, given the sheer scale of investment they require, and the slim chances of getting a return through such enterprises anytime soon. This means that the incentive for business to put really large amounts of money into anything much more daring than established satellite services, with an occasional gamble on the overhyped space tourism sector by the more flamboyant, is weak—and the pattern of investment has reflected this (see “Does investing in transportation to Earth orbit make sense?”, The Space Review, March 27, 2006). This situation will continue for the foreseeable future. All of this being the case, why does the view that private enterprise will soon revolutionize space development persist? In particular, why should celebrants of the market’s ability to harness the rationality of economic actors pin their hopes on entrepreneurs making economically irrational decisions—in other words, to envision capitalists succeeding where government has failed by not acting like capitalists?  

The private sector would be overwhelmed, only the USFG could generate the capital necessary

Sam Dinkin, PhD in Economics University of Arizona, CEO at Spaceshot, Inc., 4/11/05 “Rectifying the case for beaming Lunar solar power” http://www.thespacereview.com/article/354/1

Power beaming is an excellent way to send power into space. Rather than carting heavy power generation equipment and fuel, all of the mass can stay on the ground. The reference case for Earth to space elevators now utilizes power beaming. Power beaming can also be used to reduce the weight thrown to the Moon to begin scouting, pioneering, and settling. While important to make the cost of the administration’s Vision for Space Exploration reasonable and perhaps someday making space elevators feasible, the biggest value of power beaming may be beaming back to Earth after the Moon is industrialized. An investment in Lunar industry can produce cell after cell that will have a very long life in the optimal conditions for electronics on the Moon. By producing vast farms of solar cells, power can be gathered without any clouds or atmosphere to get in the way. If the solar photovoltaic power cells are built out of Lunar materials, a small industrial base on the Moon can lead to enough power to export by radar beam back to the Earth. Lunar solar power (LSP) is a low pollution, low operating cost, high capacity power generation technology. There are substantial questions that need to be answered regarding cultural, legal, financial, and political challenges before the more modest engineering challenges can be embarked upon. Dr. David Criswell advocates LSP as a panacea for global poverty, petroleum wars, pollution, US growth, Social Security, Medicaid, interplanetary travel, and colonization. Is it the real deal, or is it being thoughtlessly oversold like orbital solar, helium-3, and hydrogen? Criswell’s frontal assault on the academy has been going on for decades. Even as the economics and technology gets steadily validated through other projects, we are further from LSP now than we were in 1968. Criswell is certainly too much of a Pollyanna (Webster’s 10th: a person characterized by irrepressible optimism and a tendency to find good in everything) to be a very good advocate for his case. I am probably too controversial to do it. 
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Anyone else want to have a go?  As a commercial proposition, saying with a straight face you want to start a blue sky endeavor (black sky?) that will cost $400-500 billion to achieve breakeven will have commercial investors wondering why they took the meeting. If a space transportation startup cannot raise $1 billion (see “The ‘signal-to-noise ratio’ in financing new space startups”, The Space Review, February 28, 2005), then why would a power company be able to raise $400–500 billion? For the United States Congress, this would be a major strategic undertaking. However, if we spread the cost over fifteen years, spending would be only $30 billion a year. As a percent of GDP it is only 0.3%, a bare two percent of the federal budget or about twice what we are spending on NASA today. After that, we would have an asset that is self-sustaining worth trillions of dollars to the world economy. That level of investment of a one-time investment of 4–5% of US GDP would be a commitment on the order of the Apollo Project, the Manhattan Project, the Louisiana Purchase, the War on Terror, the War on Poverty, the War on Drugs, the invasion of Iraq, the tax cut, the prescription drug benefit, the student loan program, the residential mortgage program, and the list goes on. Most of the early investment will be mirroring the administration’s Vision for Space Exploration (VSE) anyway, at least for most of the first $20 billion or so. The first expensive elements will be to establish sufficient Lunar infrastructure to embark on Lunar construction of a demonstration system.

Private sector development requires government aid – three reason

NSSO (National Security Space Office), DoD department for space security 10/10/07, http://www.nss.org/settlement/ssp/library/final-sbsp-interim-assessment-release-01.pdf
Because DoD would not want to own SBSP satellites, but rather just purchase the delivered energy as it currently does via traditional terrestrial utilities, a repeated review finding is that the commercial sector will need Government to accomplish three major tasks to catalyze SBSP development. The first is to retire a major portion of the early technical risks. This can be accomplished via an incremental research and development program that culminates with a space‐borne proof‐of‐concept demonstration in the next decade. A spiral development proposal to field a 10 MW continuous pilot plant en route to gigawatts‐class systems is included in Appendix B. The second challenge is to facilitate the policy, regulatory, legal, and organizational instruments that will be necessary to create the partnerships and relationships (commercial‐commercial, government‐commercial, and government‐government) needed for this concept to succeed. The final Government contribution is to become a direct early adopter and to incentivize other early adopters much as is accomplished on a regular basis with other renewable energy systems coming on‐line today.

Private sector development will be slow – Energy and Space companies won’t cooperate

NSSO (National Security Space Office), DoD department for space security 10/10/07, http://www.nss.org/settlement/ssp/library/final-sbsp-interim-assessment-release-01.pdf
The SBSP Study Group found that SBSP development over the past 30 years has made little progress because it “falls between the cracks” of currently‐defined responsibilities of federal bureaucracies, and has lacked an organizational advocate within the US Government. The current bureaucratic lanes are drawn in such a way to exclude the likelihood of SBSP development. NASA’s charter and focus is clearly on robotic and human exploration to execute the Moon‐Mars Vision for Space Exploration, and is cognizant that it is not America’s Department of Energy (DOE). DOE rightly recognizes that the hard challenges to SBSP all lie in spacefaring activities such as space access, and space‐to‐Earth power‐beaming, none of which are its core competencies, and would make it dependent upon a space‐capable agency. The Office of Space Commercialization in the Department of Commerce is not sufficiently resourced for this mission, and no dedicated Space Development Agency exists as of yet. DoD has much of the necessary development expertise in‐house, and clearly has a responsibility to look to the long term security of the United States, but it is also not the country’s Department of Energy, and must focus itself on war prevention and warfighting concerns. A similar problem exists in the private sector. US space companies are used to small launch markets with the government as a primary customer and advocate, and do not have a developed business model or speak in a common language with the energy companies. The energy companies have adequate capital and understand their market, but do not understand the aerospace sector. One requires a demonstrated market, while the other requires a demonstrated technical capability. Without a trusted agent to mediate the collaboration and serve as an advocate for supportive policy, progress is likely to be slow.
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The AFF accesses all the net benefits of the CP

NSSO (National Security Space Office), DoD department for space security 10/10/07, http://www.nss.org/settlement/ssp/library/final-sbsp-interim-assessment-release-01.pdf
The SBSP Study Group found that a small amount of entry capital by the US Government is likely to catalyze substantially more investment by the private sector. This opinion was expressed many times over from energy and aerospace companies alike. Indeed, there is anecdotal evidence that even the activity of this interim study has already provoked significant activity by at least three major aerospace companies. Should the United States put some dollars in for a study or demonstration, it is likely to catalyze significant amounts of internal research and development. Study leaders likewise heard that the DoD could have a catalytic role by sponsoring prizes or signaling its willingness to become the anchor customer for the product..”

Private sectors can’t stimulate the U.S. aerospace industry – lose to other governments

Owen Hernnstadt , Director of International Affairs for the International Association of Machinists and Aerospace Workers, 4/17/08 “Offsets and the lack of a comprehensive U.S. policy,” Http://www.sharedprosperity.org/bp201.html

Far from embracing any sort of effective industrial policy when it comes to aerospace, the U.S. government continues to relegate policy development in this area to private parties, just as it does with offsets in general. The inherent weakness to this approach is obvious—private U.S. companies must compete with foreign companies that have the full support of their governments. If a sale means transferring production and/or technology, private companies are in a difficult position. Given that their interests do not always align with the national interest, they can be expected to maximize corporate returns, even though the use of offsets, which can deeply affect an industry as essential to the nation's economy and security as aerospace, can be detrimental to U.S. national interests.

SPS opens door for private development of space but the government must take the first steps

National Security Space Office (NSSO), DOD organization responsible for national security decisions relating to space, 8/10//07, “Space Based Solar Power As an Opportunity for Strategic Security”, National Space Society, http://www.nss.org/settlement/ssp/library/
Several major challenges will need to be overcome to make SBSP a reality, including the creation of low‐ cost space access and a supporting infrastructure system on Earth and in space. Solving these space access and operations challenges for SBSP will in turn also open space for a host of other activities that include space tourism, manufacturing, lunar or asteroid resource utilization, and eventually settlement to extend the human race.
Because DoD would not want to own SBSP satellites, but rather just purchase the delivered energy as it currently does via traditional terrestrial utilities, a repeated review finding is that the commercial sector will need Government to accomplish three major tasks to catalyze SBSP development. The first is to retire a major portion of the early technical risks. This can be accomplished via an incremental research and development program that culminates with a space‐ borne proof‐of‐concept demonstration in the next decade.
A spiral development proposal to field a 10 MW continuous pilot plant en route to gigawatts‐class systems is included in Appendix B.
The second challenge is to facilitate the policy, regulatory, legal, and organizational instruments that will be necessary to create the partnerships and relationships (commercial‐commercial, government‐ commercial, and government‐government) needed for this concept to succeed.
The final Government contribution is to become a direct early adopter and to incentivize other early adopters much as is accomplished on a regular basis with other renewable energy systems coming on‐line today.

Profitability will draw private sector to SPS—US will provide funding

Erik Sofge, Associate Editor for Popular Mechanics, 10/1/09, “Space-Based Solar Power Beams Become Next Energy Frontier”, Popular Mechanics, http://www.popularmechanics.com/science/space/4230315

A Pentagon report released in October could mean the stars are finally aligning for space-based solar power, or SBSP. According to the report, SBSP is becoming more feasible, and eventually could help head off crises such as climate change and wars over diminishing energy supplies. "The challenge is one of perception," says John Mankins, president of the Space Power Association and the leader of NASA's mid-1990s SBSP study. "There are people in senior leadership positions who believe everything in space has to cost trillions." The new report imagines a market-based approach. Eventually, SBSP may become enormously profitable--and the Pentagon hopes it will lure the growing private space industry. The government would fund launches to place initial arrays in orbit by 2016, with private firms taking over 
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operations from there. This plan could limit government costs to about $10 billion. As envisioned, massive orbiting solar arrays, situated to remain in sunlight nearly continuously, will beam multiple megawatts of energy to Earth via microwave beams. The energy will be transmitted to mesh receivers placed over open farmland and in strategic remote locations, then fed into the nation's electrical grid. The goal: To provide 10 percent of the United States' base-load power supply by 2050. Ultimately, the report estimates, a single kilometer-wide array could collect enough power in one year to rival the energy locked in the world's oil reserves.

Private industry is moving towards SPS now, but needs government assistance

Mark Williamson PhD, Geochemistry, Virginia Polytechnic Institute & State University, 8/7/10, “May the Power Be with You”, Engineering and Technology, Ebsco 

Of course, the idea of a demonstrator is to prove the technology works, which is where EADS Astrium’s proposal for a demonstration satellite comes in. Based on the AlphaSat platform currently under development by a European consortium, it would provide up to 20kW of DC power from its solar arrays. According to Astrium’s chief technical officer Robert Laine, recent advances in solar cell efficiency and laser technology in Europe have brought the idea much closer to reality. Indeed, Astrium has been working with its subsidiary, Surrey Satellite Technology,“ on converters that would transform the laser signal into energy”, meaning that most of the required technology is available ‘in-house’. EADS has made it clear that the demonstration will not go ahead without partners – space agencies, national governments or even power companies – to help fund the project. Nevertheless, foreseeing the need for “a group of partners from across both the energy and space sectors”, Matthew Perren, Astrium’s innovation manager, confirmed that “Astrium has received many expressions of interest from a number of potential partners, both institutional and commercial”.

U.S. SPS would trigger further developments in private sector

National Security Space Office (NSSO), DOD organization responsible for national security decisions relating to space, 8/10//07, “Space Based Solar Power As an Opportunity for Strategic Security”, National Space Society, http://www.nss.org/settlement/ssp/library/
The SBSP Study Group concludes that while significant technical challenges remain, Space‐ Based Solar Power is more technically executable than ever before and current technological vectors promise to further improve its viability. A government‐led demonstration of proof‐of‐ concept could serve to catalyze commercial sector development

The private sector can’t solve

Michael Fabey, defense reporter specializing in Defense Department contract analysis and investigative reporting, 8/29/06, Aerospace Daily & Defense Report, Volume 219, Number 40, “Air Force explores space-based solar power” Factiva

And space itself is considered risky business. Nearly every U.S. Air Force or other quasi-military satellite program is now behind schedule and over budget. "There are no company(s), however, prepared to assume the immense financial risk of initiating construction of (a space solar power system), however. It would be akin to asking a company to build Hoover Dam or the interstate system without federal assistance," Preble says. "There are simply too many engineering, financial, regulatory and managerial risks for any group we have been able to identify to undertake ...today." 
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China too far behind the curve to develop SPS

Taylor Dinerman, consultant for the US Defense Department, Senior Editor at the Hudson Institute’s New York office, 10/22/07, “China, the US, and space solar power”, http://www.thespacereview.com/article/985/1

In spite of the major advances that China has made in developing its own space technology, it will be many years before they can realistically contemplate building the off-Earth elements of a solar power satellite, let alone a lunar-based system. Even if NASA administrator Mike Griffin is right and they do manage to land on the Moon before the US gets back there in 2020, building a permanent base and a solar panel manufacturing facility up there is beyond what can reasonably be anticipated.

China’s economic growth is currently outstripping it’s ability to produce energy—If U.S. were to develop SPS China would jump aboard

Taylor Dinerman, consultant for the US Defense Department, Senior Editor at the Hudson Institute’s New York office, 10/22/07, “China, the US, and space solar power”, http://www.thespacereview.com/article/985/1

The biggest factor in world affairs in the next twenty or so years is the rise of China to true great power status. Leaving aside the political vulnerabilities inherent in any communist regime, the greatest danger to China’s future prosperity is its huge need for energy, especially electricity. According to an International Energy Agency estimate, demand for electricity in China will grow at an average annual rate of 4.8% from 2003 and 2025. China is already experiencing shortages. The Yangtze Delta region, which includes Shanghai and the provinces of Jiangsu and Zhijiang and contributes almost 20% of China’s GDP, faced capacity shortages of four to five gigawatts during peak summer demand in 2003. In spite of a furious effort to develop new power sources, including dam building and new coal-fired power plants, China’s economic growth is outstripping its capacity to generate the terawatts needed to keep it going. While China may turn to widespread use of nuclear power plants, the Communist Party leadership is certainly aware of the role that glasnost and the Chernobyl disaster played in the downfall of another Communist superpower. Thus, China may be reluctant to rely heavily on nuclear power plants, at least not without strong safety measures, thus making them more expensive and more time consuming to build. Wind power and terrestrial solar power will not be able to contribute much to meeting China’s demand and certainly not without government subsidies which a relatively poor nation such as China will be reluctant to provide. At some point within the next twenty or thirty years China will face an energy crisis for which it will be almost certainly unprepared. The crisis may come sooner if, due to a combination of internal and external pressures, the Chinese are forced to limit the use of coal and similar fuels. At that point their economic growth would stall and they would face a massive recession. Only a new source of electrical energy will insure that such a nightmare never happens. The global repercussions would be disastrous. In the near term the only new source of electric power that can hope to generate enough clean energy to satisfy China’s mid- to long-term needs is space based solar power. The capital costs for such systems are gigantic, but when compared with both future power demands and considering the less-than-peaceful alternative scenarios, space solar power looks like a bargain. For the US this means that in the future, say around 2025, the ability of private US or multinational firms to offer China a reliable supply of beamed electricity at a competitive price would allow China to continue its economic growth and emergence as part of a peaceful world power structure. China would have to build the receiver antennas (rectennas) and connect them to its national grid, but this would be fairly easy for them, especially when compared to what a similar project would take in the US or Europe when the NIMBY (Not In My Back Yard) factor adds to the time and expense of almost any new project. Experiments have demonstrated, at least on a small scale, that such receivers are safe and that cows and crops can coexist with them. However, there are persistent doubts and it would be wise to plan for a world in which rectenna placement on land will be as politically hard as putting up a new wind farm or even a nuclear power plant.
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Japan won’t share to protect its interest - the US will get zip

Al Globus, Chairman of the National Space Society and Senior Researcher at NASA, Sept 09 http://space.alglobus.net/papers/sspContest.html

While a mature SSP economy supplying terawatts of power to Earth may be economically competitive, how do we get there? The Japanese have one answer: a $21 billion program over 30 years to design and build a one gigawatt solar power satellite [Schwartz 2009]. This is roughly the necessary level of funding and time horizon for SSP development. If successful and unanswered, this project would put Japan in position to control the energy supplies of the future. Should no one else step up to SSP development and the project fails, then we will not garner the benefits of large quantities of very clean, very reliable electricity.
Costs

SPS Costs

Nicholas Boechler, Aerospace Engineering, Caltech Ph.D, and Narayanan Komerath, Professor Daniel Guggenheim School of Aerospace Engineering at, 5/6/06, “An Evolutionary Model for Space Solar Power”, Ebsco

The above items make it difficult to assign a value per KWH for power transacted through SPG at this stage of the concept. For simplicity, we assume that the space-based power transmission stage has a value of $0.02 per KWH transacted. To break even over the 20-year replacement period of SPG-stage satellites, the initial 36 satellites must have at least a capacity of 136MW each. This assumes that all power beaming from earth is on the sunny side (only 18 sats in view) and that each ground station has a choice of 4 satellites for its beams at any time. A market size of 5,500 GWH per year of power transmission must be achieved. This appears quite reachable for an initial consortium agreement. We project SPG launch cost of $6600 per kg to a 1,215km high orbit. Assuming satellite mass of 1,500kg, and cost per satellite of $22M, there is enough left from an initial $1.7B bond issue to fund one replacement satellite per year.

Initial investment would be $50 billion with the first plant ready in 8 years

Aleksander Zidanšek et al, Associate Professor at the Faculty of Science and Mathematics, University of Maribor, works at the Institute "Jozef Stefan" and International Graduate School of Jozef Stefan, 4/11, Energy, Volume 36, Issue 4, “Solar orbital power: Sustainability analysis” SciVerse

While our analysis tentatively indicates that the solar orbital power concept may be economically, environmentally and socially acceptable, there is an issue of the large initial investment. While small orbital power stations are already planned by the private sector, the scenario with manufacturing on the Moon requires a larger investment. Old estimates from NASA in the 70s put the break-even point at 30 power stations of 10 GW each [17]. NASA also sponsored 1977 Ames Summer Study on Space Settlements and Industrialization Using Nonterrestial Materials (not taking into account technological advances in the last 30 years) that the cost of initial investment is US $50-100 billion, and that the first 30 GW of power would be available in 10 years with the first 10 GW plant already in 8 years. This price can be further reduced if the satellites are launched into LEO orbit, and lifted from there using their own power [35]. Ideas from O’Neill et al. [36] simplify manufacturing on the Moon and allow for a smaller scale start-up, which would multiply itself. We can therefore take the above estimate of US $50 billion as a sufficient initial investment for this scenario, even if technological advances in the last 30 years are not taken into account. It is noteworthy that this investment, while large, is only a small fraction of the US $550 billion estimated for the DESERTEC project [37] intended to provide electricity for much of Western Europe and the Middle-East and North Africa region by generating it from solar energy in the deserts of North Africa and transmitting it via high voltage DC lines to Europe.

SSP revenues will far surpass costs

NSSO (National Security Space Office), DoD department for space security 10/10/07, http://www.nss.org/settlement/ssp/library/final-sbsp-interim-assessment-release-01.pdf
Most of America’s spending in space does not provide any direct monetary revenue. SBSP, however, may create new markets and the need for new products that will provide many new, high‐paying technical jobs and net significant tax revenues. Great powers have historically succeeded by finding or inventing products and services not just to sell to themselves, but to others. Today, investments in space are measured in billions of dollars. The energy market is trillions of dollars, and there are many billions of people in the developing world that have yet to connect to the various global markets. Such a large export market could generate substantial new wealth for our nation and our world. Investments to mature SBSP are similarly likely to have significant economic spin‐offs, each with their own independent revenue stream, and open up or enable other new industries such as space industrial processes, space tourism, enhanced telecommunications, and use of off‐world resources. Not all of the returns may be obvious. SBSP is a both infrastructure and a global utility. Estimating the value of utilities is difficult since they benefit society as a whole more than any one user in particular—consider what the contribution to productivity and GDP are by imagining what the world would be like without electric lines, roads, railroads, fiber, or airports. Not all of the economic impact is immediately captured in direct SBSP jobs, but also in the services and products that spring up to support those workers and their communities. Historically such infrastructure projects have received significant government support, from land grants for railroads, to subsidized rural electrification, to development of atomic energy. While the initial‐capability on‐ramp may be slow, SBSP has the capability to be a very significant portion of the world energy portfolio by mid‐century and beyond.
SPS—K/2 Disaster Relief

SPS is a “game changer” providing direct and safe energy to military and humanitarian relief operations

National Security Space Office (NSSO), DOD organization responsible for national security decisions relating to space, 8/10//07, “Space Based Solar Power As an Opportunity for Strategic Security”, National Space Society, http://www.nss.org/settlement/ssp/library/
For the DoD specifically, beamed energy from space in quantities greater than 5 MWe has the potential to be a disruptive game changer on the battlefield. SBSP and its enabling wireless power transmission technology could facilitate extremely flexible “energy on demand” for combat units and installations across an entire theater, while significantly reducing dependence on vulnerable over‐land fuel deliveries. SBSP could also enable entirely new force structures and capabilities such as ultra long‐endurance airborne or terrestrial surveillance or combat systems to include the individual soldier himself. More routinely, SBSP could provide the ability to deliver rapid and sustainable humanitarian energy to a disaster area or to a local population undergoing nation‐building activities. SBSP could also facilitate base “islanding” such that each installation has the ability to operate independent of vulnerable ground‐ based energy delivery infrastructures. In addition to helping American and allied defense establishments remain relevant over the entire 21st Century through more secure supply lines, perhaps the greatest military benefit of SBSP is to lessen the chances of conflict due to energy scarcity by providing access to a strategically secure energy supply.

Current power grids are highly susceptible to natural disasters—SPS is key to supplying energy during crises 

Nicholas Boechler, Aerospace Engineering, Caltech Ph.D, and Narayanan Komerath, Professor Daniel Guggenheim School of Aerospace Engineering at, 5/6/06, “An Evolutionary Model for Space Solar Power”, Ebsco
We propose a space-based power transmission grid to exploit the above opportunities, initially with no space-based generation. The issues here are technical feasibility, end-to-end efficiency and competitiveness of cost when viewed in terms of overall economic impact. In the first stage, the aim is to create a space-based grid to handle power transactions. The competition is earth-based transmission for a new set of “green” plants all over the world, enabled in locations remote from industrial and population centers. Added impetus comes from the demonstration of national preparedness to cope with natural or other disasters. The December 2004 tsunami in Asia and the 2005 U.S. hurricane season demonstrated the vulnerability of power grids, and the opportunity for using space-based power delivery to disaster areas. This opens up an opportunity to bootstrap SSP using a national / international strategic imperative. In a second stage, to occur 10 to 15 years later, some space-generated power would be added to the satellites of the grid, with the delivery infrastructure already in place and generating revenue. It is reasonable to project that technology for direct conversion of sunlight to microwave energy will be advanced enough by then to allow much greater power per unit deployed cost than present-day solar cells. At any rate, this equipment will be in low earth orbit, not GEO. In a final stage, very large thin-film reflectors or Fresnel-lens structures will be placed in GEO to focus sunlight directly onto the converters in LEO, thus delivering large amounts of power to a scaleable infrastructure. This scheme offers a solution to the economic dilemma of local generation vs. distribution from generating hubs, by beaming energy into space from ideal collection locations, and redirecting it to earth-based microwave collectors for local distribution. It also minimizes the space-power launch cost issue by doing all collection and conversion on earth, and only reflection/ distribution in space initially.

SPS—Solves Warming

SPS is the best energy source long term

Obama-Biden Transition Project, 11/23/08, http://otrans.3cdn.net/38b615154ce6479749_p9m6bn37b.pdf “Space Solar Power (SSP) - A Solution for Energy Independence & Climate Change” 

SSP has Significant Long-Term Advantages: SSP is unusual among renewable energy options as it satisfies all of the following criteria: o Immensely Scalable — SSP can scale to provide the energy needs of the entire human civilization at America’s standard of living. Most other near-term renewable options are strictly limited in scalability. As the NSSO report states “A single kilometer-wide band of geosynchronous Earth orbit experiences enough solar flux in one year to nearly equal the amount of energy contained within all known recoverable conventional oil reserves on Earth today.” o Safe Global Availability — Nuclear power technology cannot be safely shared with most of the countries on this planet because of proliferation concerns. o Steady & Assured — SSP is a continuous, rather than intermittent, power source. It is not subject to the weather, the seasons, or the day-night cycle. o No Fundamental Breakthroughs — SSP does not require a fundamental breakthrough in either physics or engineering, such as those required by fusion. o Highly Flexible and Optimal for Export — SSP could enable America to become a net energy exporter. We could be the world’s largest exporter of energy for the 21st and 22nd Centuries, and beyond.

Move to an electric society is inevitable if the power is supplied—SBSP can solve global energy issues

National Space Society (NSS), independent, educational, grassroots, non-profit organization acknowledged as the preeminent citizen's voice on space, 7/13/11, “Space Solar Power Limitless Clean Energy from Space”, National Space Society, http://www.nss.org/settlement/ssp/index.htm

The United States and the world need to find new sources of clean energy. Space Solar Power gathers energy from sunlight in space and transmits it wirelessly to Earth. Space solar power can solve our energy and greenhouse gas emissions problems. Not just help, not just take a step in the right direction, but solve. Space solar power can provide large quantities of energy to each and every person on Earth with very little environmental impact. The solar energy available in space is literally billions of times greater than we use today. The lifetime of the sun is an estimated 4-5 billion years, making space solar power a truly long-term energy solution. As Earth receives only one part in 2.3 billion of the Sun's output, space solar power is by far the largest potential energy source available, dwarfing all others combined. Solar energy is routinely used on nearly all spacecraft today. This technology on a larger scale, combined with already demonstrated wireless power transmission (see 2-minute video of demo), can supply nearly all the electrical needs of our planet. Another need is to move away from fossil fuels for our transportation system. While electricity powers few vehicles today, hybrids will soon evolve into plug-in hybrids which can use electric energy from the grid. As batteries, super-capacitors, and fuel cells improve, the gasoline engine will gradually play a smaller and smaller role in transportation — but only if we can generate the enormous quantities of electrical energy we need. It doesn't help to remove fossil fuels from vehicles if you just turn around and use fossil fuels again to generate the electricity to power those vehicles. Space solar power can provide the needed clean power for any future electric transportation system.

SPS key to break foreign oil dependence and stop global warming

National Security Space Office (NSSO), DOD organization responsible for national security decisions relating to space, 8/10//07, “Space Based Solar Power As an Opportunity for Strategic Security”, National Space Society, http://www.nss.org/settlement/ssp/library/
Since the “Fresh Look” Study much has changed. The events of 9/11 dramatically altered the world strategic security environment. Major energy producing areas of the world are perceived as being unstable, and the risks of dependence on unstable areas of the world for energy supplies are increasingly less acceptable to both citizens and policymakers. The rising demand of the developing world—in particular the burgeoning economies of China and India—are increasing energy competition. Growing concern over long‐term climate change has become a mainstream issue.
Globalization, begun at the end of the last century has created an extremely rapid and accelerating pace of change in the technological, informational, and business sectors. These changes are being driven by the aggregate decisions of billions of people, millions of companies, thousands of governments, and huge international markets that cross the borders of over a hundred countries. The ability to stop, or even slow, this change is beyond the ability of any single nation, company, or organization. The DoD, as the nation’s largest institutional consumer of technology and energy, has determined that long‐term energy security is now a forefront issue. The early developments of the 21st Century have created conditions that merit that this nation takes a relook of SBSP.

SPS—Solves Warming
SPS taps into the largest energy reserve in the solar system—one year’s supply equals all the energy in Earth’s oil reserves 

National Security Space Office (NSSO), DOD organization responsible for national security decisions relating to space, 8/10//07, “Space Based Solar Power As an Opportunity for Strategic Security”, National Space Society, http://www.nss.org/settlement/ssp/library/
The reservoir of Space‐Based Solar Power is almost unimaginably vast, with room for growth far past the foreseeable needs of the entire human civilization for the next century and beyond. In the vicinity of Earth, each and every hour there are 1.366 gigawatts of solar energy continuously pouring through every square kilometer of space. If one were to stretch that around the circumference of geostationary orbit, that 1 km‐wide ring receives over 210 terawatt‐years of power annually. The amount of energy coursing through that one thin band of space in just one year is roughly equivalent to the energy contained in ALL known recoverable oil reserves on Earth (approximately 250 terawatt years), and far exceeds the projected 30TW of annual demand in mid century. The energy output of the fusion‐powered Sun is billions of times beyond that, and it will last for billions of years—orders of magnitude beyond all other known sources combined. Space‐Based Solar Power taps directly into the largest known energy resource in the solar system. This is not to minimize the difficulties and practicalities of economically developing and utilizing this resource or the tremendous time and effort it would take to do so. Nevertheless, it is important to realize that there is a tremendous reservoir of energy—clean, renewable energy—available to the human civilization if it can develop the means to effectively capture it.

SPS is clean, inexhaustible and accessible energy for any area of the planet

Stephen Sweeney, PhD, Professor of Physics, University of Surrey, EPSRC Leadership Fellow, Head of Photonics Group, 7/11/11, “Beaming Solar Power from Outer Space”, PV Insider, http://news.pv-insider.com/photovoltaics/beaming-solar-power-space
In an Astrium-led project, trials have begun at the Advanced Technology Institute at the University of Surrey working closely with space technology giant Astrium. The technological approach has the potential to be scaled up to become a major and long-term source of energy - 'clean', inexhaustible and accessible for any area of the planet.

Shift to all electric society is possible with SPS

National Security Space Office (NSSO), DOD organization responsible for national security decisions relating to space, 8/10//07, “Space Based Solar Power As an Opportunity for Strategic Security”, National Space Society, http://www.nss.org/settlement/ssp/library/
To the extent mankind’s electricity is produced by fossil fuel sources, SBSP offers a capability over time to reduce the rate at which humanity consumes the planet’s finite fossil hydrocarbon resources. While presently hard to store, electricity is easy to transport, and is highly efficient in conversion to both mechanical and thermal energy. Except for the aviation transportation infrastructure, virtually all of America’s energy could eventually be delivered and consumed as electricity. Even in ground transportation, a movement toward plug‐in hybrids would allow a substantial amount of traditional ground transportation to be powered by SBSP electricity.

Manufacturing of SPS emits next to no CO2 without sequestration

National Security Space Office (NSSO), DOD organization responsible for national security decisions relating to space, 8/10//07, “Space Based Solar Power As an Opportunity for Strategic Security”, National Space Society, http://www.nss.org/settlement/ssp/library/
The SBSP Study Group found that to the extent the United States decides it wishes to limit its carbon emissions, SBSP offers a potential path for long‐term carbon mitigation. This study does not take a position on anthropogenic climate change, which at this time still provoked significant debate among participants, but there is undeniable interest in options that limit carbon emission. Studies by Asakura et al in 2000 suggest that SBSP lifetime carbon emissions (chiefly in construction) are even more attractive than nuclear power, and that for the same amount of carbon emission, one could install 60 times the generating capacity, or alternately, one could replace existing generating capacity with 1/60th the lifetime carbon emission of a coal‐fired plant without CO2 sequestration.

Warming = Extinction

Failing to prevent global warming will cause a methane burp that leads to extinction

John Atcheson, a geologist, has held a variety of policy positions in several federal government agencies, 1/05, Coastal Post Online, “Methane Burps: Ticking Time Bomb” www.coastalpost.com/05/01/08.htm

There are enormous quantities of naturally occurring greenhouse gasses trapped in ice-like structures in the cold northern muds and at the bottom of the seas. These ices, called clathrates, contain 3,000 times as much methane as is in the atmosphere. Methane is more than 20 times as strong a greenhouse gas as carbon dioxide.  Now here's the scary part. A temperature increase of merely a few degrees would cause these gases to volatilize and "burp" into the atmosphere, which would further raise temperatures, which would release yet more methane, heating the Earth and seas further, and so on. There's 400 gigatons of methane locked in the frozen arctic tundra - enough to start this chain reaction - and the kind of warming the Arctic Council predicts is sufficient to melt the clathrates and release these greenhouse gases into the atmosphere. Once triggered, this cycle could result in runaway global warming the likes of which even the most pessimistic doomsayers aren't talking about. An apocalyptic fantasy concocted by hysterical environmentalists? Unfortunately, no. Strong geologic evidence suggests something similar has happened at least twice before. The most recent of these catastrophes occurred about 55 million years ago in what geologists call the Paleocene-Eocene Thermal Maximum (PETM), when methane burps caused rapid warming and massive die-offs, disrupting the climate for more than 100,000 years. The granddaddy of these catastrophes occurred 251 million years ago, at the end of the Permian period, when a series of methane burps came close to wiping out all life on Earth. More than 94 percent of the marine species present in the fossil record disappeared suddenly as oxygen levels plummeted and life teetered on the verge of extinction. Over the ensuing 500,000 years, a few species struggled to gain a foothold in the hostile environment. It took 20 million to 30 million years for even rudimentary coral reefs to re-establish themselves and for forests to regrow. In some areas, it took more than 100 million years for ecosystems to reach their former healthy diversity. Geologist Michael J. Benton lays out the scientific evidence for this epochal tragedy in a recent book, When Life Nearly Died: The Greatest Mass Extinction of All Time. As with the PETM, greenhouse gases, mostly carbon dioxide from increased volcanic activity, warmed the earth and seas enough to release massive amounts of methane from these sensitive clathrates, setting off a runaway greenhouse effect. The cause of all this havoc? In both cases, a temperature increase of about 10.8 degrees Fahrenheit, about the upper range for the average global increase today's models predict can be expected from burning fossil fuels by 2100. But these models could be the tail wagging the dog since they don't add in the effect of burps from warming gas hydrates. Worse, as the Arctic Council found, the highest temperature increases from human greenhouse gas emissions will occur in the arctic regions - an area rich in these unstable clathrates. If we trigger this runaway release of methane, there's no turning back. No do-overs. Once it starts, it's likely to play out all the way. Humans appear to be capable of emitting carbon dioxide in quantities comparable to the volcanic activity that started these chain reactions. According to the U.S. Geological Survey, burning fossil fuels releases more than 150 times the amount of carbon dioxide emitted by volcanoes - the equivalent of nearly 17,000 additional volcanoes the size of Hawaii's Kilauea. And that is the time bomb the Arctic Council ignored. How likely is it that humans will cause methane burps by burning fossil fuels? No one knows. But it is somewhere between possible and likely at this point, and it becomes more likely with each passing year that we fail to act. So forget rising sea levels, melting ice caps, more intense storms, more floods, destruction of habitats and the extinction of polar bears. Forget warnings that global warming might turn some of the world's major agricultural areas into deserts and increase the range of tropical diseases, even though this is the stuff we're pretty sure will happen. Instead, let's just get with the Bush administration's policy of pre-emption. We can't afford to have the first sign of a failed energy policy be the mass extinction of life on Earth. We have to act now. 

Warming = Anthropogenic / Real

There is scientific consensus that anthropogenic warming is real

Naomi Oreskes, Ph.D. in geological research and history of science from Stanford, Professor of History and Science Studies at UC San Diego, Adjunct Professor of Geosciences at the Scripps Institution of Oceanography, 12/3/04, Science, Vol 306, No 5702, p 1686, “The Scientific Consensus on Climate Change” www.sciencemag.org/content/306/5702/1686.full

Policy-makers and the media, particularly in the United States, frequently assert that climate science is highly uncertain. Some have used this as an argument against adopting strong measures to reduce greenhouse gas emissions. For example, while discussing a major U.S. Environmental Protection Agency report on the risks of climate change, then-EPA administrator Christine Whitman argued, “As [the report] went through review, there was less consensus on the science and conclusions on climate change” (1). Some corporations whose revenues might be adversely affected by controls on carbon dioxide emissions have also alleged major uncertainties in the science (2). Such statements suggest that there might be substantive disagreement in the scientific community about the reality of anthropogenic climate change. This is not the case. The scientific consensus is clearly expressed in the reports of the Intergovernmental Panel on Climate Change (IPCC). Created in 1988 by the World Meteorological Organization and the United Nations Environmental Programme, IPCC's purpose is to evaluate the state of climate science as a basis for informed policy action, primarily on the basis of peer-reviewed and published scientific literature (3). In its most recent assessment, IPCC states unequivocally that the consensus of scientific opinion is that Earth's climate is being affected by human activities: “Human activities … are modifying the concentration of atmospheric constituents … that absorb or scatter radiant energy. … [M]ost of the observed warming over the last 50 years is likely to have been due to the increase in greenhouse gas concentrations” [p. 21 in (4)]. IPCC is not alone in its conclusions. In recent years, all major scientific bodies in the United States whose members' expertise bears directly on the matter have issued similar statements. For example, the National Academy of Sciences report, Climate Change Science: An Analysis of Some Key Questions, begins: “Greenhouse gases are accumulating in Earth's atmosphere as a result of human activities, causing surface air temperatures and subsurface ocean temperatures to rise” [p. 1 in (5)]. The report explicitly asks whether the IPCC assessment is a fair summary of professional scientific thinking, and answers yes: “The IPCC's conclusion that most of the observed warming of the last 50 years is likely to have been due to the increase in greenhouse gas concentrations accurately reflects the current thinking of the scientific community on this issue” [p. 3 in (5)]. Others agree. The American Meteorological Society (6), the American Geophysical Union (7), and the American Association for the Advancement of Science (AAAS) all have issued statements in recent years concluding that the evidence for human modification of climate is compelling (8). The drafting of such reports and statements involves many opportunities for comment, criticism, and revision, and it is not likely that they would diverge greatly from the opinions of the societies' members. Nevertheless, they might downplay legitimate dissenting opinions. That hypothesis was tested by analyzing 928 abstracts, published in refereed scientific journals between 1993 and 2003, and listed in the ISI database with the keywords “climate change” (9). The 928 papers were divided into six categories: explicit endorsement of the consensus position, evaluation of impacts, mitigation proposals, methods, paleoclimate analysis, and rejection of the consensus position. Of all the papers, 75% fell into the first three categories, either explicitly or implicitly accepting the consensus view; 25% dealt with methods or paleoclimate, taking no position on current anthropogenic climate change. Remarkably, none of the papers disagreed with the consensus position. Admittedly, authors evaluating impacts, developing methods, or studying paleoclimatic change might believe that current climate change is natural. However, none of these papers argued that point. This analysis shows that scientists publishing in the peer-reviewed literature agree with IPCC, the National Academy of Sciences, and the public statements of their professional societies. Politicians, economists, journalists, and others may have the impression of confusion, disagreement, or discord among climate scientists, but that impression is incorrect. The scientific consensus might, of course, be wrong. If the history of science teaches anything, it is humility, and no one can be faulted for failing to act on what is not known. But our grandchildren will surely blame us if they find that we understood the reality of anthropogenic climate change and failed to do anything about it. Many details about climate interactions are not well understood, and there are ample grounds for continued research to provide a better basis for understanding climate dynamics. The question of what to do about climate change is also still open. But there is a scientific consensus on the reality of anthropogenic climate change. Climate scientists have repeatedly tried to make this clear. It is time for the rest of us to listen.

AT Warming False

Global warming is real—IPCC proves their skeptics are hyperbolizing 
Somerville 11. Richard Somerville, Distinguished Professor Emeritus and Research Professor at Scripps Institution of Oceanography at the University of California, San Diego, Coordinating Lead Author in Working Group I for the 2007 Fourth Assessment Report of the Intergovernmental Panel on Climate Change, 3-8-2011, “CLIMATE SCIENCE AND EPA'S GREENHOUSE GAS REGULATIONS,” CQ Congressional Testimony, Lexis

It is a standard tactic of many climate "skeptics" or "contrarians" (terms commonly used to denote those who reject central findings of mainstream climate change science) to try to frame this issue in terms of the whole edifice of modern climate science hanging from some slender thread. Thus, if a given scientist uses intemperate language, or a particular measurement is missing from an archive, or a published paper has a minor mistake in it, the whole unstable scientific structure comes tumbling down, or so the skeptics would have people believe. In fact, climate change science is not at all fragile or vulnerable, and there are multiple lines of evidence in support of every one of its main conclusions. That is what the 2007 IPCC AR4 report says. It remains definitive. Historians of science tell us that the overwhelming degree of scientific agreement on climate change is rare for such a complex issue. A Galileo does come along every few hundred years to reveal fundamental errors in the prevailing understanding and thus to revolutionize a branch of science. However, almost all the people who think they are a Galileo are simply wrong. Facts matter.


SPS—K/2 U.S. Econ

SPS would create jobs, reduce poverty, increase life expectancy and more!

Aleksander Zidanšek et al, Associate Professor at the Faculty of Science and Mathematics, University of Maribor, works at the Institute "Jozef Stefan" and International Graduate School of Jozef Stefan, 4/11, Energy, Volume 36, Issue 4, “Solar orbital power: Sustainability analysis” SciVerse

Better technology such as robotic production facility for solar power satellites on the Moon would, in the long term, require a very small – almost negligible – number of jobs for the production of energy systems as compared with the current number of jobs in the energy sector. However, it would require no subsidies, since the calculated price of energy shown in Table 3 is at least two times smaller than the price of energy from fossil fuels. Therefore there would be no loss of jobs due to the rebound effect. On the contrary, reduced price of electricity would free resources elsewhere in the economy and therefore create new jobs. The estimates for job creation of investments in coal technologies vary, but it is not below the average in the industry [33]. Therefore the capital liberated from the investments in coal would create at least as many jobs as would be destroyed by reducing the use of coal. Also, the savings from the reduced price of energy would create additional jobs, and with data from Table 3 we can estimate that the total effect on employment would be about 3 jobs created per 1 MW of space solar power, if it is produced on the Moon and installed in the orbit. In comparison, Solnick [34] states that a large decrease in energy prices could add about 0.4% to the total number of jobs. Globally this would amount to about 1 added job per MW. It is however important to note that Solnick calculated this result only for small changes in the energy prices, and that global economy changed a lot since that study. His results were calculated for conditions around the year 1980, and large amounts of very cheap clean energy would create many positive changes in society, which are hard to quantify. They would very likely more than offset the expected loss of jobs in energy production, which is estimated to be between 4 and 9 jobs per MW of installed electric power. Also, there would be additional jobs needed for the production and launch of the rockets, for maintenance and remote control of the satellites, robotic factories on the Moon, rectennas and the development of other technologies necessary for the operation of orbital power stations. Given the uncertainties related to all these factors, even the order of magnitude is not certain, and it is quite possible that jobs would not be lost, but would even be generated. Our estimate discussed in the previous paragraph, that about 3 jobs would be created per 1 MW of installed power, seems therefore reasonable. Other important aspects of social impact are difficult to estimate quantitatively at his time. It is obvious in any case that a higher level of education will be needed for the development of space technology including enhancement of the level of terrestrial robotisation as well as information and communication technology. If energy is obtained from space, we will need less land for energy production. Low price of clean energy from orbital sources could also contribute to improved social equity, reduction of poverty, increased life expectancy and other millennium development goals.

SPS—K/2 U.S. Tech/Space Leadership

The US is hemorrhaging competitiveness

Michael Dabney, former bioscience communicator at UC, San Diego, April 2010, “U.S. Competitive Edge in Jeopardy,” http://www.theepochtimes.com/n2/content/view/34041/

“The United States appears to have thrown its gearshift into reverse. At all levels of government and even in the private sector, Americans have been cutting back crucial investments in creativity—in education, in research, in arts and culture—while pouring billions into low-return or no-return public projects like sports stadiums … If these trends continue, the U.S. may well squander its once-considerable lead.” It is America’s declining hegemony in high-tech innovation and research that has got decision makers in the U.S.—from the Oval Office and the National Science Foundation in Washington to researchers, business leaders, and educators across the country—concerned. “For more than half a century, the United States has led the world in scientific discovery and innovation. It has been a beacon, drawing the best scientists to its educational institutions, industries and laboratories from around the globe,” The Task Force on the Future of American Innovation wrote in the report “The Knowledge Economy: Is the United States Losing Its Competitive Edge?” “However, in today’s rapidly evolving competitive world, the United States can no longer take its supremacy for granted. Nations from Europe to Eastern Asia are on a fast track to pass the United States in scientific excellence and technological innovation,” the report said. Indeed, there are warnings on the horizon. Here are just some of them: Fewer graduates in science and engineering: America’s educational system was once at the forefront of producing the best scientists and engineers; but today, undergraduate science and engineering degrees in the United States are being awarded less frequently than in other countries. For example, according to the Council on Competitiveness, the ratio of first university degrees in natural sciences and engineering to the college-age population in the United States is only 5.7 degrees per 100. Some European countries, including Spain, Ireland, Sweden, the United Kingdom, France, and Finland, award between 8 and 13 degrees per 100. Japan awards 8 per 100, and Taiwan and South Korea each award about 11 per 100. Stagnant growth: Although the United States remains a competitive leader in innovation, it has made the least progress of all developing nations in competiveness and innovation capacity over the last decade, according to a 2009 report by the Information Technology and Innovation Foundation titled “The Atlantic Century: Benchmarking EU & U.S. Innovation and Competitiveness.” A fall from grace in key high-tech sectors: From 1998 to 2003, the balance of trade in the manufacture of aircraft—which for years was one of the strongest U.S. export sectors—fell from $39 billion to $24 billion, a loss of $15 billion, reflecting increased sales of foreign-made commercial aircraft to U.S. carriers. In areas of information technology, biotechnology, nanotechnology, and fusion energy science, the United States is also losing ground to Asia and some countries in the European Union (EU). “‘Can America compete?’ is the nation’s new No. 1 anxiety, the topic of emotional debate,” wrote Fortune magazine’s Geoffrey Colvin. “We’re not building human capital the way we used to. Our primary and secondary schools are falling behind the rest of the world’s. Our universities are still excellent, but the foreign students who come to them are increasingly taking their educations back home. As other nations multiply their science and engineering graduates—building the foundation for economic progress—ours are declining, in part because those fields are seen as nerdish and simply uncool.” To be sure, experts are quick to point out that despite these challenges, no one is saying that Americans can’t adapt and get back on track. The Task Force on the Future of American Innovation report stated: “The United States still leads the world in research and discovery, but our advantage is rapidly eroding, and our global competitors may soon overtake us.” To remain competitive in the global arena, the task force said, the United States must redirect its attention to the factors that have driven American innovation for years: research (especially that which is funded through federal and private entities for science and engineering), education, the technical workforce, and economic growth. Columbia University professor Dr. Jeffrey Sachs, cited in Colvin’s article, underscores this point. In a competitive global market, he said, it is science and technological breakthroughs that fundamentally influence economic development, and in an economy where technology leadership determines the winners, education trumps everything.

SPS would put U.S. back on top of education and technology

National Security Space Office (NSSO), DOD organization responsible for national security decisions relating to space, 8/10//07, “Space Based Solar Power As an Opportunity for Strategic Security”, National Space Society, http://www.nss.org/settlement/ssp/library/
In absolute scale and implications, it is likely that SBSP would ultimately exceed both the Manhattan and Apollo projects which established significant workforces and helped the US maintain its technical and competitive lead. The committee expressed it was “deeply concerned that the scientific and technological building blocks critical to our economic leadership are eroding at a time when many other nations are gathering strength.” SBSP would require a substantial technical workforce of high‐paying jobs. It would require expanded technical education opportunities, and directly support the 

underlying aims of the American Competitiveness Initiative.

SPS—K/2 U.S. Tech/Space Leadership
SBSP enables a variety of new space technology

National Security Space Office (NSSO), DOD organization responsible for national security decisions relating to space, 8/10//07, “Space Based Solar Power As an Opportunity for Strategic Security”, National Space Society, http://www.nss.org/settlement/ssp/library/
The technology to beam power over long distances could lower application satellite weights and expand the envelope for Earth‐ and space‐based power beaming applications.
A truly developed Space‐Based Solar Power infrastructure would open up entirely new exploration and commercial possibilities, not only because of the access which will be discussed in the section on infrastructure, but because of the power available on orbit, which would enable concepts as diverse as comet / asteroid protection systems, de‐orbit of space debris, space‐to‐space power utilities, and beamed propulsion possibilities including far‐term concepts as a true interstellar probe such as Dr. Robert Forward’s StarWisp Concept.

SPS—K/2 U.S. Tech/Space Leadership—Mining

SSP leads to rare earth extraction

NSSO (National Security Space Office), DoD department for space security 10/10/07, http://www.nss.org/settlement/ssp/library/final-sbsp-interim-assessment-release-01.pdf
The SBSP Study Group found that growth past a certain (perhaps even initial) stage is likely to require or make attractive the use of off‐Earth materials because of their abundance and significantly lower energy costs. Most elements for power generation and structure (over 99% by SSI study) are present on the Moon. The difference in energy is approximately 20‐fold due to its much shallower gravity well, meaning that it takes only 1/20th of the energy to transport a payload from the Moon to GEO than it takes to move the same payload from the Earth to GEO. Viewed another way (in terms of rocket transport), the difference in delivered payload is about 10‐fold, meaning that a given rocket could deliver 10‐times more payload from the Moon to GEO, than from the Earth to GEO. Also, in the case of the Moon, novel approaches such as electromagnetic launch could dispose of the rocket almost altogether. Launching from off‐Earth bodies also relaxes the need to harden for launch vibrations, and obviates the need for a protective aerodynamic shroud, as there is no atmosphere or aerodynamic effects to protect against. By eliminating the requirement to fit payloads in an aerodynamic shroud, it also reduced the complex “unfold to deploy” mechanisms. In Lunar solar power concepts, there is no need for launch of collector elements, though relays must still be launched to orbit. 
SPS Safe

SPS beams are harmless

Kiantar Betancourt, 10, August 28, 2010, (Space Energy, Space Based Solar Power: Worth the effort?, http://www.spaceenergy.com/AnnouncementRetrieve.aspx?ID=56407)
Public health and safety issues with microwave use have been examined extensively.  Microwaves used in SSP have no ionizing effect and there is no danger of cancer or genetic alterations due to microwave radiation.[35]  The potential danger of microwaves, like energy from the sun or artificially light source, relates directly to the energy’s density in a given area.[36]  The design of SSP systems calls for power densities well within safe limits at the planet’s surface.  For example, the average power density of the sun’s rays is about 100 mW/cm2 while the design maximum of satellite solar power systems is 25 mW/cm2 on the planet’s surface.[37]  Even high flying birds would still remain well within safe limits.[38]  Scientist still plan further safety studies, a necessary precaution for technology on this scale.[39]  

No harmful biological impacts

National Security Space Office (NSSO), DOD organization responsible for national security decisions relating to space, 8/10//07, “Space Based Solar Power As an Opportunity for Strategic Security”, National Space Society, http://www.nss.org/settlement/ssp/library/
Because the microwave beams are constant and conversion efficiencies high, they can be beamed at densities substantially lower than that of sunlight and still deliver more energy per area of land usage than terrestrial solar energy. The peak density of the beam is likely to be significantly less than noon sunlight, and at the edge of the rectenna equivalent to the leakage allowed and accepted by hundreds of millions in their microwave ovens. This low energy density and choice of wavelength also means that biological effects are likely extremely small, comparable to the heating one might feel if sitting some distance from a campfire.

SPS poses no health risks

Adam Hadhazy, Writer for Scientific American, Editor-in-Chief for Portal to the Universe, 4/16/09, “Will Space-Based Solar Power Finally See the Light of Day?”, Scientific American, http://www.scientificamerican.com/article.cfm?id=will-space-based-solar-power-finally-see-the-light-of-day

Despite the clear analogy to a science fiction death ray, scientists believe the diffuse energy beam from above would not pose a health threat to people or wildlife, even at its most intense center. "Microwave radiation is nonionizing, just like visible light or radio signals," says Jim Logan, former chief of medical operations at NASA's Johnson Space Center and an expert on aerospace medicine. That means it lacks sufficient energy, like x-rays and gamma rays, to remove an electron from an atom or a molecule to make a charged particle that can damage DNA and biomolecules, he says.

No health risks

Mark Williamson PhD, Geochemistry, Virginia Polytechnic Institute & State University, 8/7/10, “May the Power Be with You”, Engineering and Technology, Ebsco 

Finally, regarding power transmission, Nansen refers to Glaser’s original proposal: “The transmitter was based on the work of Bill Brown of Raytheon, who demonstrated the first successful wireless power trans- mission in 1964 when he powered a model helicopter”, he says. Moreover, states Nansen, “there is no real safety problem. The most comprehensive testing has been done by the US military – because they operate high- power radars – and they found no permanent damage to cells as long as the energy level was less than about 1,000W/m2”. Nansen adds that tests on insects, birds and other lifeforms produced no damage with power densities below this heating threshold, and that standards for SSP systems would be the same as for microwave oven leakage. “It is very clear that any safety issues are assumed and not real,” he insists.


SPS Safe—Satellites

Laser equipped SBSP will not interfere with satellites  

Andrew Meulenberg, Ph.D. in Nuclear Physics from Vanderbilt University, National Advanced IPv6 Centre, 2/15/10, “The LEO Archipelago: A system of earth-rings for communications, mass-transport to space, solar power, and control of global warming”, Acta Astronautica, Ebsco
Interference—A major issue in space solar power systems employing microwave power transmission is their potential interference with satellite communication systems, which use frequencies in the same gigahertz range (because it is well suited for microwave power transmission through the atmosphere). Lasers, avoid this problem; because of the high powers involved in power beaming, side lobes, and off-frequency energies of microwave systems are a major concern for existing communications systems.

SPS Safe—Shut-off

Carrier wave shuts down if it strays from receiver—prevents any possible harm 

Adam Hadhazy, Writer for Scientific American, Editor-in-Chief for Portal to the Universe, 4/16/09, “Will Space-Based Solar Power Finally See the Light of Day?”, Scientific American, http://www.scientificamerican.com/article.cfm?id=will-space-based-solar-power-finally-see-the-light-of-day

Birds passing through the heart of the carrier wave from space might feel some warmth, Logan wrote in a February white paper on SBSP safety for Space Energy, but not at elevated levels. And should the beam stray from its rectenna target, it would be designed to defocus, Logan says, and not "run amok all over the landscape." Sage of Space Energy says: "We won't be frying birds or turning clouds to steam."

***ADD ONS

Prolif Add-On

SPS prevents proliferation of nuclear technology

National Security Space Office (NSSO), DOD organization responsible for national security decisions relating to space, 8/10//07, “Space Based Solar Power As an Opportunity for Strategic Security”, National Space Society, http://www.nss.org/settlement/ssp/library/
The SBSP Study Group found that in the long run, SBSP offers a viable and attractive route to decrease mankind’s reliance on fossil fuels, as well as provides a potential global alternative to wider proliferation of nuclear materials that will almost certainly unfold if many more countries in the world transition to nuclear power with enrichment in an effort to meet their energy needs with carbon neutral sources.

Resource Wars Add-On

SPS prevents resource wars and great power conflict 

National Security Space Office (NSSO), DOD organization responsible for national security decisions relating to space, 8/10//07, “Space Based Solar Power As an Opportunity for Strategic Security”, National Space Society, http://www.nss.org/settlement/ssp/library/
The SBSP Study Group found that SBSP offers a long‐term route to alleviate the security challenges of energy scarcity, and a hopeful path to avert possible wars and conflicts. If traditional fossil fuel production of peaks sometime this century as the Department of Energy’s own Energy Information Agency has predicted, a first order effect would be some type of energy scarcity. If alternatives do not come on‐line fast enough, then prices and resource tensions will increase with a negative effect on the global economy, possibly even pricing some nations out of the competition for minimum requirements. This could increase the potential for failed states, particularly among the less developed and poor nations. It could also increase the chances for great power conflict. To the extent SBSP is successful in tapping an energy source with tremendous growth potential, it offers an “alternative in the third dimension” to lessen the chance of such conflicts.

Nearing oil peak makes conversion to an electric society inevitable—better to act now than be left in the dark

Mark Williamson PhD, Geochemistry, Virginia Polytechnic Institute & State University, 8/7/10, “May the Power Be with You”, Engineering and Technology, Ebsco 

So, do space power proponents think a point will arise when terrestrial power supplies become so inadequate that SSP is a necessity? According to Nansen, we are seeing the evidence already. “It is pretty clear, from several regional markets, that the world is at or very near peak oil production”, he says. “This means that the price will continue to climb in spurts and starts, invariably ever higher”. With electricity demand and atmospheric pollution growing in a sort of ‘unholy alliance’, he expects a “serious realization of the problems to sink in within the next 10 to 20 years”. John Mankins is more forthright: “If we wait to develop revolutionary new energy sources such as SSP until the existing terrestrial power supply reaches a tipping point, it may already be too late. The time to light the next candle is before the first one goes out – not after you’re sitting in the dark!”

Growing economy will require triple our current energy output by 2050

John Mankins, President at Artemis Innovation Management Solutions LLC, Member of the Board at Space Canada, Associate Fellow at AIAA, Various and Sundry at NASA, 1/19/09, Acta Astronautica, http://www.sciencedirect.com/science/article/pii/S0094576509000551

Despite current slow growth in the world economy as a whole, projections by international organizations and the US DOE Energy Information Agency (EIA) indicate that the demand for electrical power will continue to grow in the developed countries (i.e., the OECD countries) during the next two decades. Looking beyond the official forecast, it seems reasonable to anticipate that by mid-century, the demands of the global economy will necessitate a doubling or tripling of total power generation capacity over today's levels. The world must have new power plants if the global economy is to thrive.

India Relations Add-On

Mridul Chadha, Renewable Energy Associate at Climate Connect, 9/8/10, “Multilateral Space-based Solar Energy Program Led by India, US Proposed”, Clean Technica, http://cleantechnica.com/2010/09/18/multilateral-space-based-solar-energy-program-led-by-india-us-proposed/

A report published by an Indian Defense ministry-backed think tank has proposed for the establishment of an international space-based solar energy program with India and the United States initiating this massive project. The report is prepared by Peter Garretson, a US Air Force lieutenant colonel, working with the Institue of Defense Studies and Analyses, New Delhi. The reports calls for the Indian and the United States’ governments to extend their strategic partnerships to initiate this pathbreaking project and make the space-based solar energy a commercially viable business venture by 2025. The report proposes that the two countries should wait no more and kick start the project through a joint statement during President Obama’s visit to India in November. The author of the report has proposed a three-tiered approach for the implementation of the program.

Narayanan  Komerath, Professor Daniel Guggenheim School of Aerospace Engineering, 2011, “A US-INDIA POWER EXCHANGE TOWARDS A SPACE POWER GRID”, Ebsco
Garretson [18,36] outlines the opportunity posed by the growing US-India strategic partnership. The idea of SSP as a centerpiece of collaboration in the Space area is gaining currency among Indian policy circles [19,37,38]. India has a pressing need for more electric power, and this need is much greater than what India’s terrestrial power grid can handle. Veterans of the Indian nuclear power industry point out that reactor design size has been limited not by nuclear technology, but by grid capacity. Over 400 million people have minimal access to electric power, and live in rural India, which includes over 600,000 villages. At the same time, the explosive growth of mobile telephone access and usage in India (over 450 million mobile phone accounts in 2010) shows the pent-up demand for technology, and its ready acceptance, even at price levels that appear quite steep compared to the average income levels. In many regions both in India and in Africa, people own mobile telephones and routinely depend on them to conduct business and farming, but must literally walk large distances to go and charge these phones, or pay exorbitant costs for those first few watts and watt-hours. One can only begin to imagine the opportunities and wealth that will be opened up, if these people can access plentiful and reasonably priced electric power. The opportunity to re-think options for connectivity and electric power exchange is tremendous. In [30] and [31] we laid out some preliminary considerations on how Indian villagers may be provided with access to electric power quickly. Our conclusion is that this is best done with a combination of terrestrial grid access points co-located with the extensive Indian Railways network as done for the mobile telephone network, and then hopping beyond that using retail power beaming. Where the terrestrial grid has too little capacity or reach, power may be effectively beamed from regional power plants, through high-altitude platforms (lighter-than-air airships in the stratosphere) and then down to receivers in each village. A fleet of several hundred such Stratoforms would make a dramatic impact on rural electrification, far faster than any expansion of the terrestrial grid alone. The relevance to Space Solar Power comes from the fact that India is investing very heavily in clean solar power plants in the dry north and northwest, and in wind power plants in the south. Both of these are highly unsteady sources, the wind plants more so. A real-time power exchange would make a large difference to their viability, yet the domestic power grid is ancient, inefficient, unreliable and of very low capacity. At the same time, solar and wind power plants in the US are also struggling to survive in competition with the well-established US fossil and nuclear power industry and the very efficient, reliable US power grid. The US too needs many more solar and wind plants. The US and India are 9 to 12 hours apart in time zones, making them ideal partners in a day-night power exchange.

Mridul Chadha, Renewable Energy Associate at Climate Connect, 9/8/10, “Multilateral Space-based Solar Energy Program Led by India, US Proposed”, Clean Technica, http://cleantechnica.com/2010/09/18/multilateral-space-based-solar-energy-program-led-by-india-us-proposed/

Such a project can reap tremendous scientific and strategic benefits for both the countries. India is an emerging global power especially in Asia, looking to counter China’s increasing influence and might in the region. United States is desperately looking for new partners in Asia as Japan seems no longer capable of countering China’s increasing economic, military and strategic prowess.

India Relations Add-On

SPS could be a bargaining chip to get India to sig the MTCR

Mridul Chadha, Renewable Energy Associate at Climate Connect, 9/8/10, “Multilateral Space-based Solar Energy Program Led by India, US Proposed”, Clean Technica, http://cleantechnica.com/2010/09/18/multilateral-space-based-solar-energy-program-led-by-india-us-proposed/

The author of the report has specified that in order to ensure the successful execution of this ambitious program India would have to sign the Missile Technology Control Regime which prevents the proliferation of missile technology. India has thus far refused to sign the MTCR. Perhaps, realizing the strategic and energy-related advantages of this projects the two countries can work out a solution similar to the Indo-US nuclear deal which gave India access to nuclear fuel and technology even though it is not a signatory to the Nuclear Non-proliferation Treaty.


Oil Dependence Add-On

1. Energy consumption will increase exponentially, causing resource peak
IAA 11. International Academy of Astronautics, Academy that brings together the world's foremost experts in the disciplines of astronautics on a regular basis to recognize the accomplishments of their peers, and explores and discuss cutting-edge issues in space research and technology, 4-2011, “The First International Assessment of Space Solar Power: Opportunities, Issues and Potential Pathways Forward,” Green Energy From Space Solar Power, http://iaaweb.org/iaa/Scientific%20Activity/Study%20Groups/SG%20Commission%203/sg311/sg311finalreport.pdf

There is now a tremendous need (and indeed for the remainder of this century) for the identification, development and deployment of new energy sources. This need is driven strictly by the demographics of Earth’s rising population. However, the technological approaches that are employed to meet that economically driven demand for energy will directly determine the potential climate impact (i.e., greenhouse gas emissions) that result. Moreover, there is the increasing likelihood – the timing of which is still uncertain – that the production of key fossil fuels will peak during the coming decades, resulting in further risks to the global economy and quality of life. Future Energy Demand Despite setbacks such as the current recession, economic growth during the coming decades will demand dramatic increases in the supply of energy worldwide – including energy primary heating/cooling, transportation, and especially electrical power generation. 3 Table 1-1 (see below) provides a summary of characteristic current forecasts of future energy and environmental factors that provide the global energy context for the IAA’s consideration of the space solar power option. Forecasts vary widely; however, a baseline would require two-times the level of energy consumption in 2010 by 2030-2040, and four-times that level by 2090-2100. Delivering that huge increase in energy will require massive development of new power plants, as well as new energy sources for transportation and other needs.

2. SPS ends US energy dependence
Nansen 2k. Ralph, President of the Solar Space Industries, September 7, 2000, http://www.nss.org/settlement/ssp/library/2000-testimony-RalphNansen.htm
Energy demand continues to grow as our population expands. The electronic age is totally reliant on electric power and is creating a new need for electric power. Many areas of the nation are experiencing energy shortages and significantly increased costs. United States electricity use is projected to increase by 32% in the next twenty years while worldwide electric energy use will grow by 75% in the same period. Worldwide oil production is projected to peak in the 2010 to 2015 time period with a precipitous decrease after that due to depletion of world reserves. Natural gas prices in the United States have doubled in the last year as the demand has grown for gas fired electrical generation plants. Global warming and the need for reduction of CO2 emissions calls for the replacement of fossil fuel power plants with renewable nonpolluting energy sources. Even with increased use of today's knowledge of renewable energy sources carbon emissions are expected to rise 62% worldwide by 2020. If we have any hope for a reversal of global warming we must dramatically reduce our use of fossil fuels. Solar power satellite development would reduce and eventually eliminate United States dependence on foreign oil imports. They would help reduce the international trade imbalance. Electric energy from solar power satellites can be delivered to any nation on the earth. The United States could become a major energy exporter. The market for electric energy will be enormous. Most important of all is the fact that whatever nation develops and controls the next major energy source will dominate the economy of the world. In addition there are many potential spin-offs. These include: Generation of space tourism. The need to develop low cost reusable space transports to deploy solar power satellites will open space to the vast economic potential of space tourism. Utilize solar power to manufacture rocket fuel on orbit from water for manned planetary missions. Provide large quantities of electric power on orbit for military applications. Provide large quantities of electric power to thrust vehicles into inter-planetary space. Open large-scale commercial access to space. The potential of space industrial parks could become a reality. Make the United States the preferred launch provider for the world. 
3. <insert impact> 
Oil Dependence Imperialism (K) Impact

Oil dependence leads to interventionist wars that perpetuate US imperialism

Collina 5. Tom Z. Collina, Executive Director of 20-20Vision; testimony in front of Committee on Foreign Relations Subcommittee on Near Eastern and South Asian Affairs United States Senate “Oil Dependence and U.S. Foreign Policy: Real Dangers, Realistic Solutions”. October 19, 2005 http://www.globalsecurity.org/military/library/congress/2005_hr/051020-collina.pdf
More conflicts in the Middle East America imports almost 60% of its oil today and, at this rate, we’ll import 70% by 2025. Where will that oil come from? Two-thirds of the world’s oil is in the Middle East, primarily in Saudi Arabia, Iran and Iraq. The United States has less than 3% of global oil. The Department of Energy predicts that North American oil imports from the Persian Gulf will double from 2001 to 2025.i Other oil suppliers, such as Venezuela, Russia, and West Africa, are also politically unstable and hold no significant long-term oil reserves compared to those in the Middle East. Bottom line: our economy and security are increasingly dependent on one of the most unstable regions on earth. Unless we change our ways, we will find ourselves even more at the mercy of Middle East oil and thus more likely to get involved in future conflicts. The greater our dependence on oil, the greater the pressure to protect and control that oil. The growing American dependence on imported oil is the primary driver of U.S. foreign and military policy today, particularly in the Middle East, and motivates an aggressive military policy now on display in Iraq. To help avoid similar wars in the future and to encourage a more cooperative, responsible, and multilateral foreign policy the United States must significantly reduce its oil use. Before the Iraq war started, Anthony H. Cordesman of the Center for Strategic and International Studies said: “Regardless of whether we say so publicly, we will go to war, because Saddam sits at the center of a region with more than 60 percent of all the world's oil reserves.” Unfortunately, he was right. In fact, the use of military power to protect the flow of oil has been a central tenet of U.S. foreign policy since 1945. That was the year that President Franklin D. Roosevelt promised King Abdul Aziz of Saudi Arabia that the United States would protect the kingdom in return for special access to Saudi oil—a promise that governs U.S. foreign policy today. This policy was formalized by President Jimmy Carter in 1980 when he announced that the secure flow of oil from the Persian Gulf was in “the vital interests of the United States of America” and that America would use “any means necessary, including military force” to protect those interests from outside forces. This doctrine was expanded by President Ronald Reagan in 1981 to cover internal threats, and was used by the first President Bush to justify the Gulf War of 1990-91, and provided a key, if unspoken rationale for the second President Bush’s invasion of Iraq in 2003.ii The Carter/Reagan Doctrine also led to the build up of U.S. forces in the Persian Gulf on a permanent basis and to the establishment of the Rapid Deployment Force and the U.S. Central Command (CENTCOM). The United States now spends over $50 Billion per year (in peacetime) to maintain our readiness to intervene in the Gulf.iii America has tried to address its oil vulnerability by using our military to protect supply routes and to prop up or install friendly regimes. But as Iraq shows the price is astronomical—$200 Billion and counting. Moreover, it doesn’t work—Iraq is now producing less oil than it did before the invasion. While the reasons behind the Bush administration’s decision to invade Iraq may be complex, can anyone doubt that we would not be there today if Iraq exported coffee instead of oil? It is time for a new approach. Americans are no longer willing to support U.S. misadventures in the Persian Gulf. Recent polls show that almost two-thirds of Americans think the Iraq war was not worth the price in terms of blood and treasure. Lt. Gen William Odom, director of the National Security Agency during President Reagan's second term, recently said: "The invasion of Iraq will turn out to be the greatest strategic disaster in U.S. history." The nation is understandably split about what to do now in Iraq, but there appears to be widespread agreement that America should not make the same mistake again—and we can take a giant step toward that goal by reducing our dependence on oil.

Oil Dependence Russia/China Impact

Oil dependence causes nuclear war with Russia and China 
Klare 4 (Klare, Michael. Author of Blood and Oil: The Dangers and Consequences of America's Growing Dependency on Imported Petroleum, expert on oil dependency  as professor of Peace and World Security Studies and director of the Five College Program in Peace and World Security Studies. Interview with the Carnegie Council on September 30, 2004. http://www.carnegiecouncil.org/resources/transcripts/5017.html) 
This is troubling enough, but to conclude my panorama, the United States is not the only country that is militarizing its foreign oil policy. So are Russia and China. For Russia, it's not so much a need to acquire oil, because they have a lot of it, but because the Russians are attempting to reestablish their prominence as a major power. It's the explicit strategy of Vladimir Putin and his associates for Russia to be a dominant player in the oil flow from the Caspian Sea area to the West. They are expanding their Caspian Sea fleet. They are building new bases in the area. They maintain troops in Armenia, in Tajikistan, in Georgia, and also in Abkhazia. So in the Republic of Georgia you now have Russian troops and American troops within very close proximity. And the Russians are fighting a brutal war in Chechnya, which is ultimately driven on Russia's part by its absolute determination to control this critical strategic crossroads right in the heart of its oil pipeline empire in the Caspian Sea region. Grozny was the Houston of the former Soviet Union. It was the major concentration of refineries, and all of the pipelines from southern Russia met in Grozny. This was an absolutely pivotal center in their oil empire. They are absolutely determined to control this area, at least in part, because of this legacy and its strategic location. So Russia is a key player in this area. China is also becoming very interested in the Caspian Sea region and in the Persian Gulf as well. China's demand for oil is expected to quadruple during the first quarter of the 21st century. Their oil output, like that in the U.S. and in Europe, is in decline. They are becoming increasingly dependent on imported oil. Their leaders see Central Asia, the Caspian, and the Persian Gulf as the main source of China's future oil. China is copying the United States and Russia by militarizing its foreign oil policy, providing arms and military assistance, and even troops it's believed, to the government of Sudan in its war against the SPLA in the south. China is the leading investor in Sudan's major oil company in the southern part of the country. China provides arms and technology to Iran, one of its major suppliers. And through the Shanghai Cooperation Organization, China is developing close military ties with Kazakhstan, Uzbekistan, and Kyrgyzstan, holding joint military maneuvers, providing them with weapons. So now you have a three-power military competition underway in the Central Asia Caspian region, all involving not so much necessarily direct presence, but building up military alliances with local governments, and in some cases insurgent forces, ethnic separatist groups; like the Russian presence in Abkhazia. If you look back in history for a similar moment, where you have so many powers competing for geopolitical influence in a volatile area, the example that comes to mind is the struggle in the Balkans before World War I, when the Austrian Empire and the Russian Empire and the British and the French were all competing for influence, providing military assistance to the local powers, getting involved in internal disputes, and we know what happened in Sarajevo in 1914. I see no evidence that any of these countries is backing off from their determination to dominate militarily the area where all of this oil is being sought. Because of the geographic shifts in the production of oil to areas of instability, growing competition for access to that oil, and the militarization of foreign oil policy, we are risking a very high level of violence emerging. Whether the net supply of the world rises for a while or declines, oil will be increasingly in competition. In a situation where these supplies are all the subject of military rivalries and intervention, this will lead to an ongoing series of oil wars for as long as we continue to depend on this substance


Oil Dependence Terror Impact

Oil dependency creates a cycle of intervention wars and terrorism

Collina 5 (Tom Z. Collina, Executive Director of 20-20Vision; testimony in front of Committee on Foreign Relations Subcommittee on Near Eastern and South Asian Affairs United States Senate “Oil Dependence and U.S. Foreign Policy: Real Dangers, Realistic Solutions”. October 19, 2005 http://www.globalsecurity.org/military/library/congress/2005_hr/051020-collina.pdf) 
The more dependent we are on foreign oil, the more troops we will deploy abroad to protect that oil. This creates resentment and invites terrorist attacks on our troops—and on oil supply routes. The U.S. troop presence in Saudi Arabia during the first Gulf War was a major contributor to the rise of Islamic terrorist groups like Al Qaeda, and U.S. troops in Iraq are now a main justification for the insurgency there. We must break our oil habit so we can reduce our military footprint abroad. Moreover, much of the money we pay for our imported oil goes to countries or groups that support terrorism. It is no accident that 15 of the 19 September 11 hijackers came from Saudi Arabia, as does Osama Bin Laden. It is time we stop funneling money to our own enemies. According to a 2003 article in Foreign Affairs: “It is…increasingly clear that the riches from oil trickle down to those who would do harm to America and its friends. If this situation remains unchanged, the United States will find itself sending soldiers into battle again and again, adding the lives of American men and women in uniform to the already high cost of oil.


Energy Wars Add-On

1. SPS solves energy wars

Smith 8. Colonel M.V. Smith, PhD student in the strategic studies program under Professor Colin Gray at the University of Reading in the UK, former Chief of Future Concepts (Dream Works) for the National Security Space Office at the Pentagon, ““Why is the DoD interested in this?” Security at all levels!,” http://spacesolarpower.wordpress.com/2007/09/01/why-is-the-dod-interested-in-this-security-at-all-levels/#more-58

Yesterday at one of my alternate work locations (okay…another one of D.C.’s Irish pubs) a space skeptic asked me to write down all the security reasons that explain why the DoD is interested in space-based solar power. Fair enough. So this is what I wrote on the bar napkin: (I share it with you because that’s what I do!) Immediate military tactical and operational needs: Dramatically reduce the energy logistics train to forward operating bases and reduce the need to secure massive energy convoys and stores in: Disaster relief efforts Nation building efforts Combat zones Beam power directly to vehicles in all operating media for the following reasons Reduce weight of carrying fuel Increase range and loiter time Eliminate need for refueling and reduce the need for refueling vehicles Reduce the need for consuming local energy supplies Reduce size and signature Use SSP for liquifaction of carbon-neutral fuels for current generation of liquid-fueled systems Continue to exploit current liquid fuel infrastructure, using carbon neutral fuels Gain independence from foreign liquid fuel providers Urgent national security strategic goals: Assist in achieving national energy independence from current liquid fuel providers Reduce level of national interest in unstable regions Reduce national dependence on unfriendly foreign governments Reduce the risk of energy competition wars in the 21st Century Assist allies in achieving their national energy independence Develop and strengthen broad international partnerships Participate in international energy consortia and alliances Economic: Become an energy exporter Increase national ability to influence or avoid geopolitical events Increase GNP, wealth of the nation, and increase tax revenue Use energy earnings to pay off national debt Environmental: Dramatically reduce carbon emissions into the atmosphere Prevent food wars which might happen if global warming continues Enhance soft power and green credibility around the world Lead the international clean energy movement by example So you can see, this is a disruptive technology for security operations, but far more importantly, it will redefine geopolitical relationships and removes energy competition as the major driver for wars. Personally, I think war prevention is the highest form of security.

2. Energy wars go nuclear and cause proliferation
Richardson 93. Robert Richardson, “Solar Power: The Next ‘Great Leap Forward’”, 1993, The Journal of Social, Political and Economic Studies, Fall, p. 259-264

The U.S. now faces great problems. Among these are security versus proliferation of nuclear and other advanced weapons technology; maintaining technological ledership and space control in the post-cold war era; controlling immigration and population shifts; meeting a deficit by reducing government spending; sustaining employment and industrial growth; and keeping the peace elsewhere. While these appear unrelated, they actually have a potential solution in common – energy. The world is slowly running out of energy. Or, at least out of affordable, non-polluting, sources of energy in the quantities that will be needed to maintain, let alone increase, the standards of living for a growing world population and thereby directly or indirectly solve most of these problems – at least temporarily. Until now, nations sought to meet their energy and security requirements on their own in collaboration with a few selected allies. As a result, standards of living now vary widely between industrialized and non-industrialized countries. This gap, exacerbated by a greater growth rate in the population of the poorer countries, is causing ever-increasing social and political problems. It is also largely responsible for increasing emigration by people in these countries to nations and areas where higher standards of living offer them greater opportunities and better living conditions. One effect of the emigration trend, from the "have not" to the "have" countries, has been the institution of measures by the governments involved to control or counter it. Immigration at levels and rates that cannot be absorbed by host countries leads to ethnic and racial mixes that invariably bring about social tensions and conflicts. This is especially true in countries that had previously enjoyed a relatively homogeneous citizenry. The proper way for nations with high standards of living to go about helping disadvantaged areas, peoples, and economies is not to share their wealth and environment by opening up their borders to the "poor and less fortunate masses of the world." It is, rather, by exploiting the technological and educational advantages of advanced economies to provide the less developed nations with the means and know-how to industrialize their societies and thereby raise the standards of living within their own countries while retaining their historic racial, ethnic, and national identities. The net effect of unbridled immigration on a massive scale must necessarily be the lowering of the standards of living in the host countries to the lowest common denominator of all involved, and this is obviously at the expense of the people of those counlries that now enjoy high 
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standards. In other words, wise governments should not open their doors, or provide money in the form of foreign aid to help others, except in extreme situations where temporary relief can only be had by outright charity. What they should do is to apply their technological and managerial talents towards developing new global resources and creating capabilities that 
will provide the poor areas and nations with the means to industrialize and thereby improve permanently their economies. Industrialization is the logical solution to raising standards of living in over-populated areas. Worldwide population has passed the point where worthwhile additional land can be readily obtained through migration. On the other hand, population growth, occurring within fixed borders and where there are no means of accommodating it, creates social and political pressures that threaten peace and prevent the international cooperation sought by most responsible governments. Eventually, emigration of surplus populations to other planets may be possible, but for the immediate future industrialization is the logical, if not only, escape valve for overcrowded nations. While industrialization requires education, raw materials, and some technological sophistication, it depends mainly on reasonably affordable access to energy. Even when a country has the basic raw materials it needs to industrialize, it cannot hope to extract and process these without reliable and affordable energy. So availability of plentiful power is key to improving the standards of living in the "have not" parts of the world. Those countries that enjoy access to energy, and have a strong technological and industrial base as a result, are able to achieve and maintain high standards of living for their people. Conversely, those without energy have been steadily losing what little standards they were able to maintain in the past. The result of this has been to create tensions and discontent on both sides. In simple terms the problem that those who want peace and prosperity on earth now face is how to close the energy gap. Solving this problem would obviously do more towards achieving most national goals, including those of the U.S., than all the economic and social theories, and political proposals, advocated by politicians and academics. Common sense suggests that worldwide peace and prosperity will not be achievable until there is a rough leveling of standards of living among nations. Achieving this through open border policies leading to major geographical shifts in populations should be unacceptable to those better-off societies whose current standards would obviously be reduced as a result. Recent attitudes in California on Mexican immigration attest to this. A better solution is to help the poorer countries and economies industrialize. This would provide on-site employment for people who would otherwise emigrate. It would also enhance the world trade prospects of the poor nations. The "keystone" of industrialization is energy. While obviously other ingredients will also be necessary, such as raw materials and know-how, providing affordable power in sufficient quantities is clearly the first step. In the case of the U.S., this means diverting at least a part of the billions in fiscal or end-product aid that now goes to third world areas and applying this money to developing new, global, energy sources which would eventually allow these to industrialize and thus become somewhat self-sufficient. Some will no doubt argue that this would be shifting foreign aid into U.S. high technology and energy research, and is hence self-serving. One answer to that is that giving financial aid in order to make it possible for the recipient to buy U.S. wheat or other products is even more self-serving. This traditional self-serving approach is nothing but an agricultural subsidy that launders the money enroute without solving the initial recipient's basic problem. What all this suggests is that the more advanced and better off countries should initially concentrate more of their foreign aid on the development and provision of energy. Providing Energy on a Global Scale Technological progress in the collection and transmission of solar energy, and in associated space systems, has reached the stage where a bold, U.S.-led, program could provide not only America but the entire world a new, safe, plentiful, and relative inexpensive source of power. The costs of doing this need not be excessive and the benefits of doing it are obvious. Access to energy should not only relieve the growing pressures for aid and immigration in Third World nations, but the development of energy is the logical way to shift the high technology, defense-based, aerospace industries of America into a nondefense field of activity compatible with their expertise and capabilities. There are now good reasons for doing this. From a selfish U.S. point of view, the fringe benefits of accomplishing this would include: (1) affordable U.S. security for the foreseeable future, (2) a major alternative to cold war defense employment and production, (3) additional U.S. jobs and overseas markets, and (4) assured U.S. worldwide leadership in technology. These, alone, are worth the investment even if it did not also further peace and stability by making it possible for the "have not" countries to raise their standards of living through industrialization. This is an all-win, no-lose way to go. All it now takes is a little understanding, imagination, risk-taking and leadership – qualities that are admittedly in short supply in government today. The world energy problem needs no explanation. Most nations are now dependent on fossil fuels, coal and oil, for heat and electricity. Worldwide supplies of fossil fuels have been declining as known deposits are extracted and exploited. Access to these, even where available, has become both costly and politically unreliable. All Americans remember the "oil shock" of October 1973 and subsequent 1990/91 events in the Middle East in which access to oil played a role. No one really believes that had not the Middle East been the repository of much of the oil the industnal wor.ld depended on, America would have led the effort It did to keep Its control out of the hands of Saddam Hussein - using "save dear little Kuwait" as the excuse. A logical conclusion from these events is that if the major powers will go to war to protect their access to energy, other nations lacking it will do the same if and when they acquire weapons that might make this profitable. This last thought suggests that we can add the prevention of proliferation of missiles and atomic weapons to our list of fringe benefits from the development of new sources of energy. 

***FOR OFFCASE

AT Tradeoff


Energy technology spending doesn’t trade off
O. Glenn Smith, 8, a former manager of science and applications experiments for the International Space Station at NASA’s Johnson Space Center. July 23, 2008, (NYT, Harvest the Sun — From Space, http://www.nytimes.com/2008/07/23/opinion/23smith.html)

Over the past 15 years, Americans have invested more than $100 billion, directly and indirectly, on the space station and supporting shuttle flights. With an energy crisis deepening, it’s time to begin to develop a huge return on that investment. (And for those who worry that science would lose out to economics, there’s no reason that work on space solar power couldn’t go hand in hand with work toward a manned mission to Mars, advanced propulsion systems and other priorities of the space station.) In fact, in a time of some skepticism about the utility of our space program, NASA should realize that the American public would be inspired by our astronauts working in space to meet critical energy needs here on Earth. 


AT Space Debris


Squo measures and SPS solve space debris

Examiner, 10, December 11th, 2010, (Troy Pearce, Solar powered micro-satellite will clean space debris, http://www.examiner.com/technology-in-tucson/solar-powered-micro-satellite-will-clean-space-debris)
We are constantly sending satellites, experimental space planes, and privately owned space crafts into orbit. With all of the hype around these new projects the debris orbiting Earth is regularly overlooked. NASA, on the other hand, is working on a way to eliminate the thousands of unused satellites currently floating around us. NASA has recently launched the NanoSail-D from the Fast, Affordable, Science and Technology Satellite (FASTSAT). This makes them the first agency to eject a micro-satellite from a larger, solar powered satellite. This proves that NASA has the capability to deploy a small cubesat payload from an autonomous micro-satellite in space. The NanoSail-D satellite, which is not much bigger than a loaf of bread, was deployed into space by the Poly Pico-Satellite Orbital Deployer. After three days in orbit the NanoSail-D will release a gossamer-thin solar sail that will stretch out to 100 square feet. It will then test the practicality of solar travel. Once it has completed its mission it will burn up in the atmosphere, keeping it from adding to the debris. NASA hopes this system will allow them to either bring decommissioned satellites back to Earth, or burn them up in the atmosphere. 

AT SPS Weaponization

No risk of SPS weaponization

National Security Space Office (NSSO), DOD organization responsible for national security decisions relating to space, 8/10//07, “Space Based Solar Power As an Opportunity for Strategic Security”, National Space Society, http://www.nss.org/settlement/ssp/library/
The physics of electromagnetic energy beaming is uncompromising, and economies of scale make the beam very unsuitable as a “secret” weapon.
 Concerns can be resolved through an inspection regime and better space situational awareness capabilities. The distance from the geostationary belt is so vast that beams diverge beyond the coherence and power concentration useful for a weapon. The beam can also be designed in such a manner that it requires a pilot signal even to concentrate to its very weak level. Without the pilot signal the microwave beam would certainly diffuse and can be designed with additional failsafe cut‐off mechanisms. The likelihood of the beam wandering over a city is extremely low, and even if occurring would be extremely anti‐climactic.


AT Privatization CP

Plan is key to private sector innovation and investment 
NSSO 7. National Security Space Office, Report to the Director, 10-10-2007, “Space-Based Solar Power As an Opportunity for Strategic Security; Phase 0 Architecture Feasibility Study,” NSS, http://www.nss.org/settlement/ssp/library/final-sbsp-interim-assessment-release-01.pdf

The SBSP Study Group concludes that space‐based solar power does present a strategic opportunity that could significantly advance US and partner security, capability, and freedom of action and merits significant further attention on the part of both the US Government and the private sector. • The SBSP Study Group concludes that while significant technical challenges remain, Space‐ Based Solar Power is more technically executable than ever before and current technological vectors promise to further improve its viability. A government‐led demonstration of proof‐of‐ concept could serve to catalyze commercial sector development. • The SBSP Study Group concludes that SBSP requires a coordinated national program with high‐ level leadership and resourcing commensurate with its promise, but resourced at least on the level of fusion energy research or International Space Station construction and operations. • The SBSP Study Group concluded that should the U.S. begin a coordinated national program to develop SBSP, it should expect to find that broad interest in SBSP exists outside of the US Government, ranging from aerospace and energy industries; to foreign governments such as Japan, the EU, Canada, India, China, Russia, and others; to many individual citizens who are increasingly concerned about the preservation of energy security and environmental quality. While the best chances for development are likely to occur with US Government support, it is entirely possible that SBSP development may be independently pursued by other capable and ambitious nations or partnerships without U.S. leadership. • Certain key questions about Space‐Based Solar Power were not answerable with adequate precision within the time and resource limitations of this interim study, and form the agenda for future action. The fundamental tasks/questions are: o Identification of clear targets for economic viability in markets of interest o Identification of technical development goals and a roadmap for retiring risk o Selection of the best design trades o Full design and deployment of a meaningful demonstrator OVERARCHING RECOMMENDATIONS o Recommendation #1: The SBSP Study Group recommends that the U.S. Government should organize effectively to allow for the development of SBSP and conclude analyses to resolve remaining unknowns o Recommendation #2: The SBSP Study Group recommends that the U.S. Government should retire a major portion of the technical risk for business development to proceed o Recommendation #3: The SBSP Study Group recommends that the U.S. Government should create a facilitating policy, regulatory, and legal environment for the development of SBSP. Recommendation #4: The SBSP Study Group recommends that the U.S. Government should become an early demonstrator/adopter/customer of SBSP and incentivize its development.
PAGE  
1
Last printed 9/4/2009 7:00:00 PM





